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PREFACE 

Civilianization—the transfer of functions performed by military per- 
sonnel to civil service personnel—is widely believed to reduce costs, 
because civil service workers are assumed to be less expensive than 
their military counterparts. At the request of the Office of the 
Secretary of Defense (OSD), RAND has undertaken a study to exam- 
ine the factors influencing the cost-effectiveness of civilianization. 
Specifically, it presents cost estimates of DoD military and civil ser- 
vice manpower that are essential to the consideration of any policy 
decision regarding civilianization. It also examines two different 
methods for comparing the costs of military and civil service person- 
nel. 

Study findings should be of interest to OSD, service, and defense 
agency personnel managers and policymakers, especially those in- 
volved in the evaluation of civilianization policy. Managers of out- 
sourcing and cost-comparison processes may also have an interest in 
the findings. 

This research was conducted for the Deputy Assistant Secretary of 
Defense for Civilian Personnel Policy, within the Forces and 
Resources Policy Center of RAND's National Defense Research 
Institute (NDRI). NDRI is a federally funded research and develop- 
ment center sponsored by the Office of the Secretary of Defense, the 
Joint Staff, the unified commands, and the defense agencies. 
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SUMMARY 

INTRODUCTION 

Within the Department of Defense (DoD), there is increasing interest 
in identifying ways to save costs while minimizing impact on force 
effectiveness. Civilianization—the transfer of functions performed 
by military personnel to civil service personnel—is a frequently dis- 
cussed way to do this, for two main reasons: (1) Military members 
are being moved in and out of jobs frequently, so there is high 
turnover as well as high training costs. (2) Military members do not 
spend 100 percent of their time performing a certain function; they 
also have training requirements and other duties. Although con- 
ventional wisdom suggests that civil service workers are cheaper 
than their military counterparts, there has been little analysis of this 
issue. 

This report focuses on two questions that are fundamental to an 
analysis of civilianization as a policy option: 

• What are the costs of civil service workyears and military 
workyears at specific grade levels? 

• What assumptions about military and civil service grade distri- 
butions and substitution ratios are appropriate for comparing 
the costs of military and civil service personnel? 

To answer the first question, we reviewed the literature on the costs 
of the civil service and military workforce and updated previous 
RAND costing work (Palmer and Osbaldeston, 1988) to calculate the 
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cost of an incremental workyear by service and paygrade. In this cost 
analysis, we did not try to develop a comprehensive estimate of all 
costs related to a military or a civil service workyear; instead, we fo- 
cused on the elements of cost that differ between civil service and 
military personnel. 

To answer the second question, we used the cost estimates gener- 
ated from the cost analysis to examine how sensitive approaches to 
substitution analysis are to changes in assumptions. We determined 
the sensitivity by comparing the traditional way DoD does 
substitution analysis with an alternative approach. 

RESULTS OF COST ANALYSIS 

To calculate the components of the incremental cost, we used sev- 
eral different sources. We calculated average base pay by service and 
paygrade using the Defense Manpower Data Center's (DMDC's) 
"Civilian Personnel Data Files—Department of Defense" master in- 
ventory file, which contains salary information for all workers. The 
cost of benefits and other pay as a fraction of base pay was calculated 
using service budget information contained in the U.S. Office of 
Personnel Management (OPM) report Work Years and Personnel 
Costs: United States Government, Fiscal Year 1995 (1996). Using 
these ratios, we then calculated the dollar cost of other pay and 
benefits, by service and paygrade. 

The cost of an incremental military workyear includes basic pay, 
other direct costs (e.g., basic allowance for subsistence), and other 
indirect costs (e.g., health care costs). Information on basic pay and 
other direct costs was available from the services' Biennial Budget 
Estimates for military personnel (U.S. Department of the Air Force, 
1997a; U. S. Department of the Army, 1997a; U. S. Department of the 
Navy, 1997a, b). More effort was required to develop estimates of 
indirect costs, such as the cost of health benefits for active-duty and 
retired personnel, and accession and training costs. 

To derive an estimate for the cost of health benefits, we calculated a 
cost of providing health care to active-duty personnel and a separate 
cost of providing insurance to dependents and retirees. We at- 
tributed the costs of health care for active-duty personnel and their 
dependents to service and paygrade on the basis of the average 
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number of dependents in that service and paygrade. We allocated 
the present value of retiree health benefits across the active strength 
on a per-capita basis. 

We argue that military accession and training costs should be con- 
sidered as incremental costs, because more accessions are required 
to sustain a larger force. Therefore, we developed a method for at- 
tributing these costs to a military workyear. To do so, we calculated 
annual turnover rates and a cost per accession. We multiplied these 
terms to obtain accession and training cost per active-duty member, 
which is then attributed to the cost of military personnel. 

RESULTS OF SUBSTITUTION ANALYSIS 

While this cost information was useful, it was not sufficient to permit 
an analysis of the cost and benefits of civilianization. In addition, we 
needed to know about the nature of substitution. Specifically, we 
needed to know the answers to such questions as, Which civil service 
grades are substituted for which military grades? Do the aggregate 
military and civil service grade distributions change in the event of 
civilianization? Is the substitution one-for-one? 

Unfortunately, there is no systematized information on these issues; 
as a result, cost-comparison studies must rely on assumptions. To 
shed some light on the cost-comparison issue, we present two meth- 
ods for comparing costs and discuss the policy implications of these 
different methods. Although these methods embody different as- 
sumptions, in both cases we assume that one civil service workyear 
replaces one military workyear (i.e., the substitution is one-for-one). 

The first method is the traditional approach. The DoD and other 
government entities currently use this approach, which involves 
comparing the cost of military and civil service personnel at "compa- 
rable" grade levels as defined in DoD Instruction (DoDI) 1000.1 
{Identity Cards Required by the Geneva Conventions, 1974). It as- 
sumes that civilianization leads to a change in the aggregate grade 
distributions of the civil service and military workforces, and that the 
grade substitutions follow the guidelines set forth in that instruction. 
Using our cost estimates, we concluded from this approach that civil 
service employees are less costly than military personnel. 



xvi   Comparing the Costs of DoD Military and Civil Service Personnel 

However, the grade equivalencies used in the traditional approach 
were developed for administrative purposes. There is no evidence 
that they reflect comparability of work done by individuals in these 
grades. Ideally, we would want to develop equivalencies by compar- 
ing the nature of work done by individuals in the specific grades or 
by empirical evidence on actual substitutions. 

To illustrate the importance of understanding the true nature of 
these grade-by-grade comparisons, we pose a plausible alternative to 
the comparisons traditionally employed. Specifically, we conducted 
an analysis that compares the cost of civil service and military per- 
sonnel at similar positions in the cost distributions of their respective 
workforces. Plotting the average cost at the midpoint of the per- 
centile distribution for each military and civil service grade, we found 
that the cost distributions are strikingly similar. In fact, it is only for 
the most senior military officers that the cost of military personnel 
significantly exceeds the cost of similar civil service personnel 
(Senior Executive Service). While the analysis is not definitive, it 
does show that cost comparisons based on administrative grade-by- 
grade comparisons should be viewed with caution. 

In the alternative approach, which is most consistent with the way in 
which military grade strengths are actually managed, we assume that 
substitution is one-for-one, that the civil service grade structure is al- 
tered by civilianization {altered in the sense that workers are actually 
added at the grade level of the new positions, thereby changing the 
civil service grade distribution, albeit slightly), but that civilianization 
results in no change to the military-grade structure. Because civil 
service costs are tied closely to the grade of a position, marginal civil 
service manpower costs (i.e., one person added or removed on the 
margin, as distinct from removing all civil service workers at a loca- 
tion) are always grade-specific: closely approximated by the average 
cost of the grade of the position. However, when the grade distribu- 
tion of a service's military inventory is not adjusted, the expected 
marginal military manpower cost is a weighted average, where 
weights are given by budgeted grade distributions. 

Using our cost estimates with this approach, we found that civil ser- 
vice employees are not always less costly than military personnel— 
that there are, instead, "break-even" civil service grades, below which 
civilianization is cost-effective and above which it is not. 
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CONCLUSIONS 

We end by specifying some caveats for those who undertake cost 
comparisons for civilianization. With respect to the cost analysis, 
some issues surrounding health care, and accession and training 
costs deserve special attention. For health care costs, our estimates 
may have attributed too much of the costs of running Military 
Treatment Facilities to active-duty personnel. We may have under- 
estimated the cost of providing health care to dependents and 
retirees and overestimated the cost of providing health care to active- 
duty personnel. This imbalance would lead to overestimates of the 
health care costs for military personnel having few dependents 
(personnel in very low and very high grades) and underestimates of 
the costs for personnel with many dependents (mid-career 
personnel). Future work would benefit from more in-depth analysis 
of the health care costs issue. 

In estimating the incremental cost of military personnel, we included 
accession and training costs. We found that these costs are substan- 
tial (almost $8,000 per year for officers and over $4,000 per year for 
enlisted personnel). Given our assumptions as to the way civilian- 
ization occurs, we argue that these costs should be viewed as part of 
the overall cost of maintaining a force of a given size and be allocated 
accordingly. However, here too, we are concerned that we may have 
included fixed costs that would lead to overestimates of the incre- 
mental cost of a military workyear. 

As to the substitution analysis, it suggests that the relative cost of 
military and civil service personnel depends crucially on how the 
substitution occurs. We demonstrated that the cost estimates them- 
selves, as well as the conclusions of a cost comparison, vary accord- 
ing to the assumptions made about which military grade levels sub- 
stitute for which civil service grade levels; consequently, the impact 
civilianization has on the structure of the workforce also varies. 

We believe that the alternative approach presented in this report best 
reflects the actual military personnel-management and budgeting 
process. Under these circumstances, cost-effective civilianization 
would require DoD to limit substitution to positions that could be 
filled with lower-grade civil service workers.  While such a policy 
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might generate substantial cost savings, it could create personnel- 
management problems within both workforces. 

Thus, we conclude that civilianization can produce cost savings un- 
der many, but not all, circumstances, and recommend that the Office 
of the Secretary of Defense (OSD) modify its current guidance on 
military/civil service position assignments. Revised guidance should 
specify that assignment decisions be predicated on three considera- 
tions: military necessity, cost, and career-progression opportunities. 
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Chapter One 

INTRODUCTION 

BACKGROUND 

The Department of Defense (DoD) supports civilianization—the 
transfer of functions performed by military personnel to civil service 
personnel—as a matter of policy. Specifically, DoD Directive 1100.4 
(U.S. Department of Defense, 1954) encourages the DoD to use the 
minimum number of personnel to meet national security objectives 
and to use civil service personnel whenever possible. The directive 
justifies the use of military personnel for a number of positions: a 
position that is an essential element of combat readiness, a position 
that is needed to ensure rotational opportunities for personnel sta- 
tioned overseas, or a position that law requires to be staffed by mili- 
tary personnel.1 

As the DoD looks for ways to reduce operating costs, civilianization is 
commonly discussed as one option for achieving that aim.2 In fact, 
recent studies suggest that the process of civilianization can generate 

^he General Accounting Office (GAO) notes that DoD deployed over 14,000 civil ser- 
vice and contractor employees to the theater during the Gulf War and suggests that 
this is not an adequate justification for military staffing. See, GAO, DoD Force Mix 
Issues: Converting Some Support Officer Positions to Civilian Status Could Save Money, 
Washington, D.C., Letter Report, GAO/NSIAD-97-15, October 23,1996. 

outsourcing is another option. Outsourcing involves the transfer of functions per- 
formed by either military or civil service personnel to the private sector. Outsourcing 
can occur through a direct conversion if the function employs fewer than ten civil ser- 
vice workers. Otherwise, the function is subject to an A-76 cost competition, in which 
the civil service workforce competes with private-sector providers for the work. 
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significant savings.3 In addition, despite the guidance from Directive 
1100.4, there is some evidence to suggest that a large number of 
positions that could be filled by civil service personnel are currently 
filled by military personnel.4 

Converting these positions from military to civil service would seem 
to offer a significant opportunity to cut costs. However, is civilian- 
ization always the most cost-effective course of action? In a sense, 
the DoD policy advocating the use of civil service personnel over 
military personnel whenever possible reflects a fundamental as- 
sumption that civil service personnel are always cheaper than mili- 
tary personnel. 

Unfortunately, very little research has been done to establish 
whether this assumption is actually true. Given the potential scope 
of civilianization, research is needed on such issues as the cost of 
civil service versus military personnel and the manner in which civil 
service workers are substituted for military personnel. 

OBJECTIVES AND APPROACH 

The purpose of this report is to inform policy discussion on the 
benefits of civilianization by addressing two fundamental questions: 

1. What are the costs of civil service workyears relative to military 
workyears5 at specific grade levels? 

2. What assumptions about military and civil service grade distribu- 
tions and substitution ratios are appropriate for comparing the 
costs of military and civil service personnel? 

This report addresses the first question by updating previous RAND 
work estimating the incremental cost of military personnel and civil 
service personnel (Palmer and Osbaldeston, 1988). Although our ef- 
fort generally parallels that of Palmer and Osbaldeston, our approach 

3See GAO (1996), Tighe et al. (1996), Tighe, Trunkey, and Keinman (1996). 
4SeeGAO(1996). 
5A workyearis the full-time employment of one worker for one year. 
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differs in two ways: estimating health care costs for military per- 
sonnel and considering military accession costs. 

Since 1988, significant changes have occurred in how health care is 
provided to military personnel, retirees, and dependents. In addi- 
tion, the DoD health care budget is now centralized under the 
Defense Health Program. Because of these changes, we needed to 
develop a new approach for estimating health care costs for military 
personnel. This approach is described in Chapter Three. 

With regard to military accession costs, Palmer and Osbaldeston 
treat these as one-time costs; we treat them as incremental workyear 
costs. In a steady-state situation, the DoD must access a certain 
number of personnel each year to maintain the size of the force. 
Therefore, accession costs can be attributed to each incremental 
military workyear. (See Appendix A for a further discussion of the 
rationale underlying this premise.) 

We address the second question by inputting the updated cost in- 
formation generated by our cost analysis into two approaches for 
analyzing the substitution of civil service personnel for military per- 
sonnel. In this way, we examine whether the approaches yield dif- 
ferent conclusions about the benefits of civilianization. 

SCOPE 

Three overall issues relate to this project's scope. First, although our 
cost analysis is based on the analytical framework developed by 
Palmer and Osbaldeston (1988), it is limited in scope to the specific 
issue of civilianization. For example, we do not calculate the total in- 
cremental costs of military and civil service personnel. Instead, we 
focus attention on cost elements that are different for military and 
civil service workers. In particular, we do not examine costs that are 
common to military and civil service workers, such as base operating 
support (BOS) costs, costs associated with military duties for which 
civil service substitution would generally be regarded as inappropri- 
ate (e.g., flight training),6 and certain one-time transition costs, such 

6However, even highly trained personnel such as fighter pilots perform functions that 
do not make use of that specialized training. For example, a fighter pilot may be as- 
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as the costs of severing a military employee and hiring a civil service 
employee. As a result, the cost estimates presented in this document 
should not be interpreted as an accurate, absolute estimate of the to- 
tal cost of a military or a civil service workyear, but as a relative cost, 
intended for use in a comparison of military and civil service 
workyears. 

Second, any cost analysis faces a fundamental trade-off between the 
costs and benefits of additional levels of detail. The nature of this 
work is suggestive rather than prescriptive, and the DoD is compli- 
cated; therefore, we chose a fairly high level of resolution, deciding 
not to pursue additional detail in cases where the required effort for 
added precision appeared to be greater than the payoff. For exam- 
ple, we used cost and workyear information that was published in 
the DoD portion of the federal budget, documents such as the an- 
nual Military Manpower Training Report (U.S. Department of 
Defense, 1996b), and service budget justifications (e.g., U.S. DoD, 
1997). We did not attempt to gain access to or derive information 
directly from service financial databases, because the additional 
costs of doing so would have yielded few benefits in greater detail 
and would have introduced problems of service comparability. 

In addition, whereas the data presented by service and grade for 
many elements of cost, such as base pay, are reliable and accurately 
reflect the incremental cost of an additional workyear, data for other 
cost elements are much less precise and cannot be attributed directly 
to an incremental workyear. This is particularly true for in-kind ben- 
efits provided to military personnel, because the provision of such 
benefits may have a large fixed cost and small marginal cost compo- 
nent. 

One area in which the data are especially limited and where the dif- 
ference between fixed cost and marginal cost may have important 
implications is health care costs for military personnel. Although we 
could have pursued a more in-depth analysis using health care uti- 
lization information, we concluded that these data are sufficiently 
unreliable that the value-added in increased precision from using the 
data in the cost estimates would not be worth the additional cost in 

signed as an installation commander for a few years. Therefore, there may be some 
reason to attribute these training costs to an incremental military workyear. 
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the time to do so. Another area where more-precise estimates would 
require a detailed modeling effort is military training and recruiting 
costs. 

Throughout the document, as a guide to future research, we note 
where additional cost information would improve the precision of 
the cost estimates and where it would not. We also note where a lack 
of information may have introduced a bias into the cost estimates, 
and we summarize these biases at the end of the cost analysis. 

The third issue relates to aggregation of information and use of the 
cost estimates. The information used throughout the cost analysis 
reflects national averages and is intended for use in general service- 
wide or DoD-wide comparisons of the cost of military and civil ser- 
vice workers in a particular grade. Local personnel managers con- 
templating a civilianization will likely face costs that differ from these 
averages and will have information available to them to enable more- 
precise calculations. For example, the workers in a specific grade at a 
specific installation may receive salaries that are higher or lower than 
the DoD average for that grade. A local manager would have that 
specific information to include in the cost comparison. Similarly, we 
have included a nationwide average locality-pay adjustment in the 
civil service cost estimates. The locality-pay adjustment for a specific 
area will differ from that average. 

ASSUMPTIONS 

In constructing the estimates of incremental costs for military and 
civil service personnel, we were faced with important decisions 
about whether and how to attribute costs to incremental workyears. 
For many cost elements, the reasonableness of a particular method 
will depend on specific assumptions about how personnel strengths 
are managed during a civilianization action. Because of data restric- 
tions, we did not have much flexibility in allocating the costs of civil 
service personnel. The major assumption we did make is that re- 
tirement costs can be allocated to incremental civil service workyears 
on the basis of dynamic normal cost allocation as estimated by the 
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OPM Actuary.7 On the military side, the cost elements contained in 
this analysis assume that the structure of the military personnel force 
is in a steady state and that changes in military strength are spread 
across grades. As a result, we attribute turnover-related costs to in- 
cremental workyears. 

The steady-state assumption captures long-term effects but ignores 
transition costs. Therefore, it would fail to account for significant 
short-term budget impacts if DoD were to engage in large-scale 
civilianization of specific functions, coupled with changes in the 
military-grade distribution. As a result, the cost estimates presented 
in this report would not be appropriate for an analysis of such civil- 
ianization actions. Instead, a cost analyst would want to disaggre- 
gate and/or modify some of the turnover costs from the incremental 
man-year costs and consider the short- and long-term implications 
of a specific policy change. Appendix A contains a detailed discus- 
sion of the different assumptions and our justification for the one 
employed in this cost analysis. 

ORGANIZATION OF THE REPORT 

In Chapter Two, we briefly present the two approaches to substitu- 
tion, examining the costs of military personnel relative to those of 
civil service personnel. Chapter Three presents the cost estimates for 
civil service and military personnel, and Chapter Four inputs the cost 
estimates to compare the two approaches. Chapter Five offers con- 
clusions and some suggestions for further research. Appendix A 
contains the rationale for our assumptions on changes in military in- 
ventory flow and their cost implications. Appendix B presents tables 
of interservice cost estimates and some detailed percentile distribu- 
tions used in the analysis presented in Chapter Four. 

7The dynamic normal cost is the full, adjusted cost of pension benefits earned during 
working years but paid during retirement, under the assumption that equal payments 
to the benefit fund are made over the employee's working years. For a more detailed 
discussion, see GAO, 1997. 



 Chapter Two 

APPROACHES FOR SUBSTITUTING CIVIL SERVICE 
PERSONNEL FOR MILITARY PERSONNEL 

The central policy question to be answered is: Is it always cheaper to 
substitute civil service personnel for military personnel? In trying to 
answer this question, we found that the approach used to evaluate 
the civil service-military substitutions can potentially make a 
difference. Approaches can differ with respect to which civil service 
grades are substituted for which military grades and the nature of 
that substitution, by which we mean the details about the way the 
workforces change after civilianization—particularly changes that 
might have some impact on the DoD budget. 

Because the cost implications of military and civil service substitu- 
tion depend on these factors, approaches to substitution analysis 
rely on a set of assumptions related to three key questions: (1) What 
is the replacement ratio (i.e., is one military member replaced by one 
civil service employee)? (2) Which civil service grades are substituted 
for which military grades? and (3) Does the aggregate grade structure 
of the military and civil service workforce change when individual 
billets are civilianized (which involves adding or subtracting person- 
nel in the specific grade levels involved)? 

In this chapter, we present two approaches for comparing the costs 
of a single military position and a single civil service position, point- 
ing out key assumptions that underlie these approaches. The two 
approaches include the traditional approach currently used by DoD 
and other government entities and an alternative approach that is 
more consistent with the way in which military grade structures are 
managed. Before presenting these approaches, we provide back- 
ground information on the management of the military and civil 



8     Comparing the Costs of DoD Military and Civil Service Personnel 

service workforces for evaluating the appropriateness of different as- 
sumptions. 

TRADITIONAL APPROACH TO SUBSTITUTION ANALYSIS 

How does DoD currently compare the cost of military and civil ser- 
vice workers? The traditional method of evaluating the relative costs 
of military and civil service manpower—one that has been used in 
previous analyses of the benefits of civilianization1—is to construct 
cost estimates for military and civil service personnel at each grade 
level, then compare the costs of military and civil service personnel 
at comparable grade levels, as determined by the table of equivalent 
grades contained in DoD Instruction (DoDI) 1000.1 (U.S. DoD, 1974). 
These grade equivalencies are reported in Table 2.1. 

The table matches the military grades—enlisted personnel (E-l 
through E-9), warrant officers (W-l through W-4), commissioned of- 
ficers (0-1 through 0-6), and flag officers (0-7 through O-10)—with 
the civil service grades. The civil service grades have two sets of 
salaried employees—Senior Executive Service (SES) personnel and 
General Schedule (GS) personnel—and three sets of employees gov- 
erned by the Federal Wage System (FWS)—Wage Grade (WG) per- 
sonnel, Wage Leader (WL) personnel, and Wage Supervisor (WS) per- 
sonnel.2 

To make comparisons using the table, select the military position to 
be substituted for (e.g., an 0-6), then note the equivalent civil service 
positions in that row (e.g., GS-15, WL-15, and WS-14-19) and com- 
pare the cost of the military grade with the cost of the civil service 
grade. Note that, whereas the equivalencies matching military per- 
sonnel with civil service salaried (in particular, GS) employees are 
fairly precise in the sense that one or two military grades are com- 
pared with one or two civil service grades, the equivalencies match- 
ing military personnel with FWS (WG, WS, and WL) workers are 
much less so. 

^AO (1994,1996). 
2These different groupings of civil service workers are also referred to as pay plans, 
e.g., the WG pay plan. 
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Table 2.1 

General Civil Service and Military Grade Equivalencies 

Equivalent Civil Service Grade 
Military 
Grade SES GS WG WX WS 
O-10 X 
0-9 X 
0-8 X 
0-7 X 
0-6 15 15 14-19 
0-5 13,14 15 14-19 
0-4 12 15 14-19 
0-3 10,11 12-15 6-14 8-13 
0-2 8,9 12-15 6-14 8-13 
0-1 7 12-15 6-14 8-13 
W-4 8,9 12-15 6-14 8-13 
W-3 8,9 12-15 6-14 8-13 
W-2 7 12-15 6-14 8-13 
W-l 7 12-15 6-14 8-13 
E-9 6 9-11 1-5 1-7 
E-8 6 9-11 1-5 1-7 
E-7 6 9-11 1-5 1-7 
E-6 5 9-11 1-5 1-7 
E-5 5 9-11 1-5 1-7 
E-4 4 1-8 
E-3 1-3 1-8 
E-2 1-3 1-8 
E-l 1-3 1-8 

NOTE:  With the exception of SES categories, this table represents grade equiv- 
alencies found in DoDI 1000.1 (U.S. DoD, 1974). 

ALTERNATIVE APPROACH TO SUBSTITUTION ANALYSIS 

Aggregate military-grade structures—the proportions of military 
workforces in each grade—have a certain rigidity that is ignored in 
the traditional approach to evaluating military-civil service conver- 
sions. These structures are maintained through central promotion 
processes and controls, and are subject to statutory and budgetary 
constraints. As a result, a civilianization action at an installation will 
reduce the military requirements at specific grade levels, but will 
have no effect on the service's overall grade structure. For example, 
if an installation civilianizes 10 positions currently held by E-4s, the 
force-structure reduction will likely be spread over all enlisted 
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grades, rather than concentrated in the E-4 grade. (See Appendix A 
for a lengthier discussion of this phenomenon.) 

Observing this rigidity, we have constructed an alternative to the 
traditional approach. There are three separate assumptions in this 
alternative: 

1. The substitution is one-for-one (one civil service worker is replac- 
ing one military worker). 

2. The civil service grade structure is altered by civilianization (the 
proportion of people at different grade levels changes). 

3. The military grade structure does not change. 

Because civil service costs are tied closely to the grade of a position, 
marginal civil service manpower costs are always grade-specific. 
However, when the grade distribution of a service's military inven- 
tory is not adjusted in response to civilianization, the expected 
marginal military manpower cost is a weighted average, where 
weights are given by budgeted grade distributions. 

In the next chapter, we explain the cost analysis approach conducted 
to generate the cost inputs used in Chapter Four to determine how 
sensitive civilianization benefits are to the two approaches used. 



Chapter Three 

COST ANALYSIS 

To analyze the benefits of civilianization, we need information on the 
incremental cost of a military workyear and a civil service workyear. 
To get this information, we have constructed estimates of the direct 
and indirect costs of an incremental civil service workyear and a mili- 
tary workyear, using representative members of a service enlisted, 
officer, or civil service paygrade, by updating the work of Palmer and 
Osbaldeston (1988). These authors developed a general method for 
estimating the incremental cost of DoD military and civil service 
manpower, analyzing direct labor costs (e.g., base pay, benefits), in- 
direct labor costs (e.g., Morale, Welfare and Recreation [MWR], 
medical care, and BOS costs), and the costs of one-time events (e.g., 
accession costs, separation pay). 

By identifying each cost element independently, the authors pro- 
vided the components that are necessary for analyzing the cost im- 
plications of a variety of policy modifications. However, to provide 
such flexibility, the authors require the reader to make choices about 
which cost elements to include and to go through potentially com- 
plicated calculations in order to attribute costs. We determined that 
it would be more useful to make the necessary assumptions and pre- 
sent aggregate numbers that could be used directly in a cost compar- 
ison. We provide a detailed explanation of our assumptions below 
and in Appendix A. In addition, we provide information on individ- 
ual cost elements in Appendix B, allowing readers to modify cost el- 
ements to be consistent with alternative assumptions. 

In this chapter, we show how we conducted the cost analysis for both 
civil service and military personnel and present the cost estimates 

11 
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themselves, starting first with a discussion of civil service and mili- 
tary grade considerations and their implications for cost estimation. 

GRADE CONSIDERATIONS AND COST ESTIMATION 

Since both military and civil service pay scales vary by grade, the in- 
cremental costs of military and civil service manpower would seem 
to be grade-dependent. However, the relationship between pay and 
grade in the military and that in the civil service differ in important 
ways. In addition, civil service and military personnel are managed 
in different ways, and these differences have implications for the cost 
analysis. 

Civil Service Grades 

Civil service compensation is generally based on the grade of the 
position filled by an employee, although some exceptions permit an 
employee to be paid above or below this grade for a limited period of 
time. For example, for developmental purposes, an employee may 
be appointed at an initial paygrade below the target grade of the po- 
sition filled.1 In addition, employees transferred because of a re- 
duction in force may be entitled to grade or pay retention, resulting 
in pay above the grade of the position filled.2 In most cases, how- 
ever, the grade of the position determines the pay scale. Local man- 
agers must ensure that funds are available in their budgets before 
hiring, transferring, or promoting an employee to fill a position. 

The civil service system implies a general correspondence between 
the activities performed by an individual in a given position and the 
grade level associated with that position. Because the civil service 
workforce is not subject to top-down restrictions on its structure, we 
would expect that civilianization would result in changes to the dis- 
tribution of the workforce in the sense that when one position at a 
specific grade level is added to the workforce, the total number of 

^ee Title 5, Code of Federal Regulations (5 CFR) 335.103(c)(3)(i) for a discussion of 
discretionary promotions under these circumstances. 
2See 5 CFR 536 for a discussion of grade and pay retention. 
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civil service workers in that grade level increases by one, whereas the 
total number of workers in other grades remains constant. 

Military Grades 

Military compensation is tied to grade, but an individual member's 
base pay and most other elements of compensation are not tied di- 
rectly to the grade of a specific position. In addition, the duties per- 
formed by an individual at any given time are not necessarily related 
to the grade level of that individual. In other words, military mem- 
bers may be assigned to billets above or below the grade they hold. 
Thus, whereas a direct correspondence normally exists between a 
grade level and duties of a civil service worker, such a correspon- 
dence does not necessarily exist between the grade level and duties 
of a military worker. This discrepancy makes it extremely difficult to 
understand the nature of the substitution involved in a civilianiza- 
tion act by looking only at the features of the position civilianized. 
Similarly, an examination of the grade level of the military officer or 
enlistee currently filling a position reveals little about the function 
that is to be civilianized. 

Although some promotion selections are made locally, grade 
strengths are managed centrally at service headquarters. Grade 
strengths correspond approximately to grade requirements, but 
must meet various statutory and budgetary constraints and are also 
managed within the context of certain promotion-flow objectives, 
experience benchmarks, and other personnel-management consid- 
erations. (See Appendix A for a full discussion of these considera- 
tions and constraints.) 

Because of these considerations, military-grade distributions have a 
rigidity that generally prevents them from being directly influenced 
by changes in local positions. If grade distributions are not explicitly 
adjusted in conjunction with a military-strength adjustment, the best 
short-run expectation is that planned or budgeted grade distribu- 
tions, expressed as proportions of total strength in each grade, will 
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remain constant.3 This implies that, regardless of the specific grade 
level of the position civilianized, the structure of the military work- 
force will not change. By adjusting promotion, accession, and exit 
rates, the DoD can reduce the size of the workforce proportionately, 
regardless of the specific grade level of the positions eliminated. This 
reality has important implications for how specific military costs are 
attributed, particularly retirement costs and accession and training 
costs. 

Because of these differences in military and civil service grade- 
strength management practices, it may be most appropriate to con- 
sider grade differently in evaluating marginal military and civil ser- 
vice cost changes. 

ESTIMATING THE INCREMENTAL COST OF A CIVIL 
SERVICE WORKYEAR 

Here, we estimate the annual incremental cost of filling a position 
with a representative member of a civil service paygrade in FY96. We 
discuss how the cost estimation was done and illustrate the process 
with a selected sample grade—in this case, the DoD average for a 
GS-13. Table 3.2 at the end of this section contains the DoD average 
incremental cost for all civil service grades. Specific tables for 
individual civil service grades by service and pay plan are included in 
Appendix B. In conducting the analysis, we considered only direct- 
hire permanent civil servants working in the United States. 

To estimate the incremental costs of a civil service workyear, we ex- 
amined three major elements of costs for civil service personnel: 

• Base Pay—regular annual salary or wages. Base pay includes a 
locality-pay adjustment for salaried employees. 

• Other Pay—overtime, holiday pay, night differential, Sunday 
pay, and other special pay. 

3The Defense Officer Personnel Management Act (DOPMA) officer grade table speci- 
fied in 10 USC 523 provides for slightly increasing proportions of 0-4s, 0-5s, and 0-6s 
as total officer strength decreases. 



Cost Analysis    15 

• Benefits—life insurance, health benefits, Workers' Compen- 
sation (WC), Federal Insurance Contributions Act (FICA), and 
pension and retirement benefits. 

Palmer and Osbaldeston also calculate the incremental costs of MWR 
and other BOS, and include them in the total cost of a civil service 
workyear. In their analysis, these costs are attributed to both civil 
service and military personnel on a per-capita basis. They do not 
affect the relative cost of an incremental military versus civil service 
workyear, and we do not include them in this analysis. 

Base Pay and Locality Pay 

The most significant component of the cost of civil service personnel 
is base pay. We estimated the average base pay of civil service per- 
sonnel by service, grade, and pay plan. (See Appendix B.) We also 
calculated DoD-wide average base pay by grade and pay plan. These 
average base-pay figures are a weighted average of the base pay of 
civil service personnel in each service, as well as in other DoD agen- 
cies. 

As discussed in Chapter Two, civil service pay plans fall into two cat- 
egories: wage rate and salaried. The base pay of wage rate, or hourly, 
employees is governed by the FWS, and there are three separate 
wage-rate pay plans: WG, WL, and WS. The base pay of salaried per- 
sonnel is governed by a variety of pay plans; we confined our analy- 
ses to the two that are by far the most prevalent: GS and SES.45 

4These five pay plans account for approximately 95 percent of all DoD civil service 
personnel. In addition, there are about 70 other pay plans that cover small groups of 
specialized employees such as summer student interns, people working in the 
Panama Canal area, and motion-picture production. In 1996, the breakdown of 
civilian personnel by pay plan was as follows: GS, 66 percent; WG, 20 percent; WL plus 
WS, 3 percent; SES, 5 percent. 
5The Performance Management and Recognition System (PMRS, also known as the 
GM schedule), established in 1985, was phased out in 1993. Personnel were reclassi- 
fied into the GS series. For administrative purposes, the DMDC Civilian Personnel 
Data Files—Department of Defense inventory file continues to categorize employees 
who participated in the PMRS as GM employees, although technically they are now GS 
employees. For this cost analysis, we grouped former PMRS employees with GS 
employees in the same grade (e.g., GM-13 employees were grouped with GS-13 
employees). 
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Although the U.S. Office of Management and Budget (OMB) Circular 
A-76 regulations advise estimating the average cost of civil service 
personnel by using the wage at Step 5 of a given civil service pay- 
grade,6 we used the DMDC Civilian Master File to calculate the aver- 
age wage for individuals in a given grade. These estimates were 
calculated from DMDC's Civilian Personnel Data Files—Department 
of Defense inventory file and reflect the average amount of base pay 
an individual in that grade and service earns over the course of a 
fiscal year, based on the rate of pay reported in September 1996. We 
used only full-time workers in the calculations.7 

The mean base-pay calculations using the DMDC data fell within the 
published GS base-pay range for 1996 for each grade. Similar valida- 
tion of the DMDC data for FWS workers was not possible because of 
the way wages are set through DoL wage surveys.8 With the excep- 
tion of GS-1, where the calculated mean salary was slightly less than 
the base salary for an employee at Step 2 of the series, the mean cal- 
culated salaries generally corresponded to the salary of an employee 
above Step 6. This correspondence differs from an assumption em- 
bedded in the A-76 cost-comparison guidelines, which call for the 
use of Step 5 to determine civil service costs in cost comparisons. 

DMDC salary data do not contain adjustments for locality pay. The 
1990 Federal Employees Pay Comparability Act (PL 101-509) autho- 
rized locality pay for GS employees in response to concerns that fed- 
eral pay was not competitive with private-sector pay levels in certain 
parts of the country and that nationwide pay rates were imposing fi- 
nancial hardships on personnel living in parts of the country where 
the cost of living is above the national average. 

The locality-pay adjustment provides all federal civil service employ- 
ees working in designated metropolitan areas with additional pay 
equal to some percentage of the base pay. For example, in 1997, the 

6Within each grade level are 10 different pay levels, called steps: Step 1 offers the 
lowest salary in the grade level; Step 10 offers the highest salary. 
7Civil servants can be classified as full-time, part-time, or intermittent workers. In 
1996, 88.8 percent of GS employees, 91.9 percent of WG employees, 96.8 percent of 
WL/WS employees, and 87.8 percent of SES employees were full-time. 
8See Robbert, Gates, and Elliott (1997) for a description of the wage-determination 
process. 
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locality-pay adjustment for workers in Los Angeles was 9.46 percent. 
Therefore, a GS employee in Los Angeles occupying a grade and step 
associated with a base pay of $10,000 would earn an additional $946 
in locality pay, for a total adjusted base pay of $10,946. The specific 
percentage varies by metropolitan area and also changes from year 
to year. Note that FWS (WS/WL/WG) workers do not receive locality- 
pay adjustments; their wages are already set through a Department 
of Labor survey process, which incorporates prevailing wage rates in 
the local area. 

Locality pay for SES and GS employees is based on where a person 
works, not where the person lives, and an employee does not retain 
locality pay when transferring from his or her current work location. 
However, locality pay is considered an element of base pay for 
purposes of calculating the cost and value of benefits such as re- 
tirement, life insurance, premium pay, severance pay, and WC. We 
therefore adjusted our estimates of base pay for GS and SES workers 
by the average 1996 national locality-pay adjustment factor of 5.56 
percent.9 We used this adjusted base pay as the basis for calculating 
the cost of other benefits and the cost of civil service personnel. 
Thus, as an example, the total DoD average base pay for a GS-13 is 
$59,327. Ofthat, $56,028 is base pay and $3,299 is locality pay. 

In using this national locality-pay adjustment factor, we assumed 
that locality-pay adjustment does not differ by grade or service, and 
that the DoD average is the same as the national average.10 

Individual services may be able to provide more detailed information 
on the locality-pay adjustment for each service. 

Other Pay 

Information on the cost of other pay was derived from the service de- 
tail in the OPM publication Work Years and Personnel Costs (1996).11 

9This national locality-pay adjustment factor for 1996 was obtained from OMB. 
10DoD employed 28 percent of the Federal Civil Service workforce working in the 
United States in 1996. There is no clear bias in the location of these employees relative 
to the entire federal workforce. 
nAt the time we were preparing this report, we did not have access to the 1996 data. 
We are therefore assuming that the rates did not change significantly between 1995 
and 1996. 
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Other pay includes overtime pay, holiday pay, Sunday pay, night 
differential, hazardous duty pay and post differential, and cash 
awards. We divided the total cost of other pay for a given service by 
the total cost of base pay to calculate premium-pay multipliers by 
service. The other-pay multipliers are presented in Table 3.1. These 
multipliers are then applied to adjusted base-pay information to 
generate the average costs of other pay by service and grade. For 
example, for our DoD average GS-13 employee, we used the DoD av- 
erage multiplier for other pay (6.6 percent) and multiplied it by the 
base pay ($59,327). Thus, other pay for the GS-13 equals $3,916. 

Caveats in Calculating Other Pay. We note several caveats about 
other pay that is calculated on the basis of OPM civil service work- 
force statistics (OPM, 1996). The first is that the cost information 
includes payments made to all personnel, not just to full-time 
permanent personnel. We have no prior assumptions about whether 
premium pay is more or less likely to flow to permanent or 
temporary workers. Thus, we cannot assert that the reported ratio is 
likely to be an under- or overestimate. Another limitation is that the 
data source did not allow us to calculate separate ratios for different 
pay plans; being able to do so would likely improve the precision of 
the analysis, because certain types of workers are more likely to incur 
premium pay or benefits than are others. For example, FWS workers 
are more likely to receive overtime pay. By aggregating overtime pay 
over all types of workers in the calculation of a premium-pay 
multiplier, we are likely underestimating the cost of FWS workers 
and overestimating the costs of other types of workers.  However, 

Table 3.1 

Multipliers for Civil Service Other Pay (Percentage of Base Pay) 

Navy and DoD 
Army Marines Air Force Average 

5.2% ai% 6J% 6.6% 

SOURCE: Calculations based on OPM (1996). 
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FWS workers may be less likely to get cash awards, thus introducing a 
reverse bias. While we do not believe these factors will dramatically 
influence the cost estimates, more information on the distribution of 
other pay, by pay plan and paygrade, would be helpful to future cost 
analysts. 

Benefits 

As we mentioned in Chapter One, we did not attempt to gain access 
to or derive information directly from service financial databases, 
which would be the first source for calculating the cost of benefits to 
the individual services. Instead, we used actuarial estimates, from 
OMB, OPM, and DoD, of the cost of benefits. The cost of health 
benefits can be attributed as a fixed cost per employee; the cost of 
other benefits is calculated as a percentage of base pay. 

Health Benefits for Current Employees. According to OPM esti- 
mates, the average cost of providing Federal Employee Health 
Benefits to a full-time (non-postal) federal employee in 1996 was 
$2,702. 

Retirement and Other Benefits. To calculate the cost to the govern- 
ment of retirement and other benefits for civil service workers, we 
used the benefits multipliers reflected in the 1996 Revised Supple- 
mental Handbook to OMB Circular A-76. We used the cost estimates 
generated through these procedures to compare the cost of per- 
forming a function in-house with the costs proposed by a potential 
contractor.12 The multipliers suggested in the A-76 guidelines 
include a retirement cost factor and factors for additional benefits. 

The retirement cost factor reflects an actuarial estimate of the federal 
government's complete share of the weighted average of Civil Service 
Retirement System (CSRS) and Federal Employees Retirement 
System (FERS) retirement cost to the government based on the full 
dynamic normal cost of the defined benefit plans, the normal cost of 
accruing retiree health benefits based on average participation rates, 

12For more information, see OMB (1996). 
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and Social Security and Thrift Savings Plan13 contributions (see the 
following subsection). This cost factor is updated annually; in 1996, 
the rate was 23.7 percent of base pay. 

Additional benefits include Medicare, 1.45 percent; miscellaneous 
fringe benefits (WC, bonuses and awards, unemployment programs), 
1.7 percent; and federal employee life insurance, 0.02 percent. 
Summing these multipliers generates an overall benefit cost multi- 
plier of 26.87 percent. 

Costs of Retirement and Other Benefits to DoD. Although we focus 
on the cost of civil service workers to the federal government in this 
analysis, some policymakers might be interested in the budgetary 
cost of employees to DoD. DoD budget figures do not reflect the full 
cost of providing the benefits, because government agencies 
(including the DoD) do not bear the full cost of retirement benefits 
under CSRS. In 1984, the federal government introduced a new re- 
tirement system, the FERS, which replaced the CSRS for most em- 
ployees hired after that date. The CSRS is not fully funded by agency 
and employee contributions14 and, therefore, imposes a cost on the 
government that is not reflected in the DoD budget. Because FERS 
was designed to be fully funded by the agency and the employee, it is 
more expensive for the agency. 

In 1996, DoD paid 7 percent of base pay into the retirement fund for 
CSRS employees. For FERS employees, it paid 21.7 percent on the 
first $62,700 of base pay and 15.5 percent on base pay above $62,700. 
This FERS cost factor includes an 11.4-percent contribution to the 
defined benefit program, an estimated 4.1-percent contribution 
through the Thrift Savings Plan (a voluntary matching program), and 
a 6.2-percent contribution to the Social Security program on the first 
$62,700. In Appendix B, we present estimates of the cost of CSRS and 
FERS employees to the DoD by replacing the 23.7-percent retirement 
cost factor with the 7-percent and the 21.7-/15.5-percent factors, re- 

13The Thrift Savings Plan (TSP) is a supplemental, employer-matching retirement 
program into which FERS employees may make contributions. 
14In analyzing the incremental cost of a workyear, one should incorporate the full 
normal cost of retirement benefits as they are being earned. According to the GAO 
(1997), CSRS costs are not fully funded from agency and employee contributions. The 
Office of Personnel Management (OPM) estimates CSRS costs at 25.14 percent of base 
pay in 1996, but employee and agency contributions total only 14 percent of base pay. 
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spectively. These estimates can be found in Tables B.3b, c, B.6b, c, 
B.9b, c, and B. 12b, c.15 

Despite these differences from the agency perspective, the cost to the 
government (the full dynamic normal cost, less employee contribu- 
tions) of CSRS benefits is approximately 18 percent of base pay, 
whereas the cost of FERS benefits is 21.4 percent on the first $62,700 
and 14.2 percent on the remainder. Thus, although the total cost of 
CSRS to the government is slightly lower than the government's total 
cost under FERS, annual agency contributions are significantly 
higher under FERS.16 

Calculating the Relative Incremental Cost of Civil Service 
Personnel 

To calculate the incremental cost of civil service manpower to be 
used in a comparison with the costs of military manpower, we ap- 
plied the other-pay multiplier of 6.6 percent and the benefits multi- 
plier of 26.87 percent to the appropriate adjusted base-pay figures to 
calculate the average cost of each type of special pay and benefit. We 
then added the costs of each special pay and benefit to generate the 
overall incremental cost of civil service manpower. For the GS-13 ex- 
ample, we added to the adjusted base pay ($59,327) the amount of 
the other pay ($3,916), the cost of health benefits ($2,702), and the 
amount of other benefits ($15,941). Thus, the total incremental cost 
of a DoD average GS-13 is $81,886. The DoD averages for the GS-13 
and all other paygrades are shown in Table 3.2. Appendix B contains 
the tables for all the paygrades, by service.17 

15Note that these estimates reflect the cost of retirement benefits to DoD; they do not 
take into account the cost of providing retiree health benefits or the fact that the Social 
Security benefits may be underfunded. 
16Although very few employees hired before 1984 elected to switch to FERS coverage, 
new employees are automatically covered under FERS. In 1996, 52.5 percent of the 
DoD workforce was covered under CSRS—48.8 percent of GS employees, 50.7 percent 
of WG employees, 78.4 percent of WS and WL personnel, and 83 percent of SES 
employees. 
17In these calculations, we used service-specific estimates for the costs of other pay, 
reflected in Table 3.1. 
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Table 3.2 

FY96 Relative Incremental Cost ($) of Civil Service Personnel 

Salaried 
Employees FWS Employees —WS, WL, and WG 

DoD DoD DoD DoD 
Grade Avg. ($) Grade Avg. ($) Grade Avg. ($) Grade Avg. ($) 

SES 146,636 WS-18 87,504 WL-15 64,854 WG-15 57,447 
GS-15 116,344 WS-17 85,135 WL-14 65,446 WG-14 58,817 
GS-14 98,047 WS-16 80,922 WL-13 62,310 WG-13 55,553 
GS-13 81,886 WS-15 75,008 WL-12 56,997 WG-12 52,947 
GS-12 69,299 WS-14 70,461 WL-11 56,668 WG-11 51,315 
GS-11 57,699 WS-13 70,449 WL-10 54,556 WG-10 49,489 

GS-10 54,177 WS-12 65,800 WL-9 51,931 WG-9 46,870 
GS-9 48,006 WS-11 64,552 WL-8 50,270 WG-8 44,622 

GS-8 44,607 WS-10 63,079 WL-7 46,726 WG-7 42,793 

GS-7 40,280 WS-9 60,518 WL-6 45,368 WG-6 41,017 

GS-6 36,918 WS-8 57,949 WL-5 43,492 WG-5 39,009 

GS-5 33,488 WS-7 56,594 WL-4 39,624 WG-4 36,401 

GS-4 30,216 WS-6 54,240 WL-3 36,496 WG-3 33,196 
GS-3 27,094 WS-5 52,296 WL-2 33,889 WG-2 30,856 
GS-2 23,608 WS-4 49,955 WL-1 29,645 WG-1 28,213 

GS-1 19,487 WS-3 
WS-2 
WS-1 

48,718 
42,491 
42,547 

In making the calculations shown in Table 3.2, we are assuming that 
the expected benefit and special-pay costs for an incremental 
workyear are equal to the average cost for all employees. This might 
not be the case if, for example, an incremental workyear would not 
receive overtime pay at the same rate as current employees receive it, 
or if the benefits cost for new employees differed from those of older 
employees (as do retirement-benefit costs). Similarly, the expected 
base pay of an incremental civil service employee may differ from the 
average salary if the average step ofthat employee is lower or higher 
than the overall average. 

Caveats to Calculating Incremental Cost of Civil Service Personnel. 
Here, we note a few aspects of the cost analysis that may have biased 
the estimates. In particular, in allocating the cost of other pay, we 
may have underestimated the cost of FWS workers, who are paid on 
an hourly basis and thus are more likely to receive overtime pay, and 
thus have overestimated the cost of GS and SES employees. 



Cost Analysis    23 

Another omission that is relevant to a comparison of the costs of 
military and civil service workers is the cost of the implicit commit- 
ment that is made when a civil service worker is hired. As discussed 
in Robbert, Gates, and Elliott (1997), once civil service workers are 
hired, they acquire a property interest in their job, requiring costly 
(from both a political and an economic perspective) due-process 
procedures to remove them from the workforce. We did not include 
such costs, because we had no way of explicitly estimating them. Of 
course, financial and political costs also are associated with reducing 
the number of military employees, as evidenced by the severance 
payments given to military personnel during the drawdown. It is an 
open question whether and to what extent the costs of shedding civil 
service employees exceed those associated with reducing military 
force structure. 

ESTIMATING THE INCREMENTAL COST OF A MILITARY 
WORKYEAR 

To estimate the incremental costs of filling a position with a repre- 
sentative member of an enlisted or officer paygrade in each of the 
military services in FY96, we examined two major elements of costs 
for military personnel: 

• Direct Costs—include basic pay, basic allowance for quarters 
(BAQ), basic allowance for subsistence (BAS), variable housing 
allowance (VHA), retirement accrual, employer Social Security 
contributions (6.2 percent up to $62,700 for FICA, plus 1.45 per- 
cent for Medicare on all wages),18 and clothing allowance.19 

• Indirect Costs—include the costs of health benefits for active- 
duty and retired personnel and their dependents, accession and 

18The 1995 Defense Authorization Act provided for a cost-of-living allowance (COLA) 
for military personnel assigned to high-cost areas in the continental United States 
(CONUS). In 1996, a high-cost area was defined as an area in which the cost of living is 
109 percent of the national cost of living. Far fewer than 1 percent of the personnel 
receive this adjustment. This component of pay is excluded from the analysis because 
it contributes very little, on average, to the cost of military personnel. 
19In January 1998, the BAQ/VHA system was replaced by a single Basic Allowance for 
Housing (BAH) system. See "Special Section: Guide to Military Pay, 1998 Edition," 
Army Times, January 12,1998, for more information on this change. 
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training costs, and other costs (such as apprehension of desert- 
ers). 

This information is derived from several sources, including the FY 
1998/99 Biennial Budget Estimates for each service (U.S. Department 
of the Air Force, 1997a, b; U.S. Department of the Army, 1997a, b; 
U.S. Department of the Navy, 1997a-c) and for the Defense Health 
Program,20 the DMDC Active Duty Family Database, and the FY 1997 
Military Manpower Training Report (U.S. DoD, 1996b). As in the civil 
service section, we use an example to illustrate the process; in this 
case, because different costs are associated with enlisted and officer 
personnel, we show examples for two grades—an 0-4 and an E-5. 
Once again, Appendix B contains complete tables by grade and 
service. 

Direct Costs 

Here, we consider each of the direct costs in turn, starting with basic 

Pay- 

Basic Pay. Information on the average basic pay for military person- 
nel was derived from the services' 1998/99 Biennial Budget Estimates 
for military personnel (U.S. Department of the Air Force, 1997a; 
U.S. Department of the Army, 1997a; U.S. Department of the Navy, 
1997a, b). The average pay for each grade takes into account the dis- 
tribution of personnel within each paygrade across years of service. 
We calculated DoD average pay as a weighted average of the pay of 
each service, using information on workyears by grade and service 
(see Tables B.13 and B.22 in Appendix B). For our examples, basic 
pay for a DoD average 0-4 is $45,941; basic pay for an E-5 is $18,350. 

BAS. Military personnel receive either subsistence in-kind (the DoD 
feeds them) or a cash allowance for subsistence. Although it is diffi- 
cult to estimate the cost of directly feeding a service member 
(because of their duty locations, living arrangements, and deploy- 
ment status), the services' Biennial Budget Estimates for military 
personnel include information on BAS cash payments to eligible 

20These reports include information on the actual number of personnel and the cost 
of pay and benefits by paygrade for FY96. 
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military personnel. Following Palmer and Osbaldeston (1988), we 
assumed that incremental workyears incur basic subsistence costs at 
cash rates.21 Officers and enlisted personnel receive different cash 
payments for subsistence. For our examples, an 0-4 (as does any 
other officer) receives $1,789; an E-5 (as does any other enlisted 
person) receives $2,605. 

BAQ. The military provides housing in-kind (i.e., military members 
live in DoD-owned housing) to many of its members. However, the 
housing stock does not allow the services to provide housing to all 
members of the service. Those who either choose to or are forced to 
live "off base" receive a cash BAQ. Because fixed investments are re- 
quired to provide quarters in-kind and because the current stock of 
housing cannot currently provide housing for all service members, 
we assumed that incremental military workyears incur basic quarters 
costs at cash rates. The services' Biennial Budget Estimates contain 
information on the standard full-BAQ rate. 

Whereas the size of the BAS does not depend on whether the service 
member has any dependents, there is one BAQ rate for individuals 
with dependents and a lower BAQ rate for those without. To calcu- 
late the expected BAQ cost for an incremental military workyear in a 
particular grade and service, we used DMDC's Active Duty Family 
File to calculate the probability that a service person in a given grade 
has dependents. We used that probability, along with information 
on BAQ rates with and without dependents from the services' 1997 
budget estimates for military personnel, to calculate a weighted- 
average BAQ for an additional workyear. For our examples, the aver- 
age 0-4 receives an $8,677 BAQ, and the average E-5 receives $4,895. 

VHA. Military personnel who do not live in military housing are eli- 
gible for a VHA. This cash payment, given to military personnel sta- 
tioned in locations with high housing costs, supplements the full 
BAQ. Because we have assumed that an incremental workyear re- 
ceives cash payments for quarters rather than quarters in-kind, it 
follows that the incremental military workyear will also be eligible for 
VHA. To calculate the average VHA costs associated with an incre- 

21The authors make the point that capital investment is required to provide subsis- 
tence and quarters in-kind, and that an incremental workyear would incur the cash 
payment. 
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mental workyear, we calculated the average VHA for the population 
potentially eligible for VHA (that is, people receiving full BAQ). 
Information on the average VHA payment, the number in each grade 
receiving BAQ, and the number receiving VHA is reported in the ser- 
vices' 1997 Biennial Budget Estimates for military personnel. For 
each paygrade in each service, we calculated the expected VHA cost 
of an incremental workyear by multiplying the average VHA payment 
for a grade and service by the probability that personnel in that grade 
receiving full BAQ also receive VHA. For our examples, an average 
0-4 eligible for VHA receives $2,548; the E-4 receives $1,318. 

Retired Pay Accrual. Each service is required to contribute a fixed 
percentage (a normal cost percentage) of basic pay into the military 
retirement fund. The percentage is determined annually by the DoD 
Actuary. For fiscal year 1996, the rate was 32.9 percent. It will de- 
cline to 32.7 percent for fiscal year 1997, and to 30.5 percent for fiscal 
year 1998. The retired-pay accrual cost for a military workyear in 
1996 is thus equal to the cost of basic pay times 0.329. For our ex- 
amples, the 0-4 costs $15,115 and the E-5 costs $6,037. 

While this procedure accurately reflects the short-term incremental 
cost of a military workyear to the DoD, it is worth noting that the 
normal cost percentage is determined through complicated calcula- 
tions based on projected retirement patterns. A significant change in 
the structure of military careers—for example, changes in the num- 
ber of personnel in the grade level of those military positions that are 
eliminated—would likely alter this normal cost percentage and, thus, 
the incremental cost of retired-pay accrual. A more complete costing 
analysis of a proposed policy change would examine the potential ef- 
fect on retirement patterns and the implication for retirement costs. 

Social Security (FICA). The DoD must pay a FICA (Social Security 
and Medicare) tax on wages paid to military personnel. In 1996, the 
tax rules stipulated a payment of 6.2 percent on wages up to $62,700, 
and 1.45 percent on all wages. We applied this rule to basic pay by 
grade and service to calculate the cost of FICA payments by grade 
and service. For our examples, FICA payments amount to $2,848 for 
the 0-4 and $1,138 for the E-5.22 

22After this report went to press, we learned that, in lieu of FICA payments on BAS and 
BAQ benefits, the DoD makes a lump-sum payment to the Social Security 
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Clothing Allowance. DoD provides a cash clothing allowance to en- 
listed personnel and to some officers to subsidize the cost of uni- 
forms. We derived an average allowance for officers and enlisted 
personnel by dividing the total clothing allowance by the number of 
servicepersons of that type. For our examples, the 0-4 clothing al- 
lowance amounts to $10 and the E-5 allowance amounts to $260. 

Indirect Costs 

Here, we discuss the various indirect costs, starting with health care 
costs. 

Health Care Costs. The payment of health care costs is complicated 
for a number of reasons. 

First, the military provides health care in a variety of forms to military 
personnel and their dependents. Direct care is provided through the 
operation of Military Treatment Facilities (MTFs). In addition, the 
military provides insurance coverage for military dependents and 
retirees through TRICARE (a program that combines in-house, 
commercial managed care, and fee-for-service insurance options) or 
the Civilian Health and Medical Program of the United States 
(CHAMPUS). (TRICARE is replacing CHAMPUS on a regional 
schedule that began in 1995 and will be complete in 1998.) 

Second, active-duty military members generally receive more- 
extensive health care, including services such as dental care and pre- 
scription eyeglasses, than do dependents or retirees. 

Third, military members are treated on a space-required basis in 
Military Treatment Facilities; retirees and dependents are treated on 
a space-available basis. That is, MTFs must serve military members 
but can turn away retirees and dependents if space is limited. 

Administration. The size of the payment is determined by the Department of Health 
and Human Services on the basis of a complicated actuarial formula. In fiscal year 
1996, the DoD contributed approximately $500 per officer and $200 per enlisted 
military member in this manner. These contributions are not included in our cost 
figures. 
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Fourth, some components of the total military health program costs 
are incurred to support wartime military operations and should not 
be attributed to military manpower costs. 

Given differences in treatment levels, we reasoned that the marginal 
cost of medical care for military members would be equal to the di- 
rect costs of operating Military Treatment Facilities—direct patient 
care, BOS for medical facilities, procurement, and the cost of military 
medical manpower)—less wartime medical capability costs, spread 
over the population of active-duty beneficiaries.23 The marginal cost 
for dependents and retirees would be the government's costs for 
CHAM PUS, managed care contracts, TRICARE, and other treatment 
outside of military treatment facilities made available expressly for 
non-active-duty beneficiaries, spread over the total number of those 
beneficiaries. 

Most of the aggregate cost categories and beneficiary counts needed 
for these calculations are contained in the Defense Health Program's 
budget justification data (DoD, 1997, pp. 1, 37). While such DoD 
budget data do not distinguish between wartime and peacetime 
costs, Goldberg et al. (1994) provide an estimate of wartime medical 
capability costs as a fraction of total medical costs.24 The per-capita 
calculations using these costs are shown in Tables 3.3 and 3.4 
for active-duty and non-active-duty beneficiaries, respectively. 

Our cost calculations omit certain components of the defense health 
program that we felt were unrelated to the marginal cost of military 
manpower. For example, we excluded a category labeled "Patient 
Care Support," which includes management headquarters, public 
and occupational health activities, recruit examining activities, and 
other similar institutional or overhead activities. In addition, we also 

23These cost categories probably contain some fixed costs, which we were unable to 
isolate, that would not vary with marginal changes in military strength. Thus, our 
computations probably overstate the marginal health care-related costs of military 
manpower. 
24Goldberg et al.'s Institute for Defense Analyses (IDA) report was completed in 1994 
and was based on 1990 data. The assumptions about wartime medical requirements 
underlying the estimates may have changed—in particular, they were likely based on a 
Cold War scenario rather than on a two-major-theater-war (2MTW) scenario. 
However, on the basis of current information, we cannot conclude that the costs 
would be higher or lower in the current environment. Thus, we use the IDA estimate 
with appropriate caution. 
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Table 3.3 

Active-Duty Per-Capita Health Care Cost Calculations 

Thousands 
Direct patient costs3 $3,412,121 
BOS costs3 $1,009,622 
Procurement3 $286,597 
Military medical manpower13 $5,071,528 
less: Wartime medical costsc $2,881,498 
Total direct costs in Military Treatment Facilities $6,898,369 

Total active-duty beneficiariesd 1,642,456 

Cost per active-duty beneficiary $4,200 
aDoD, 1997, p. 1. 
bDoD, 1997, pp. 37-38 (reported cost per beneficiary multiplied by 
total number of beneficiaries). 
cGoldberg, et al., 1994, p. 1-10 (FY90 data reported in Goldberg et al. 
was adjusted to 1996 dollars at the Consumer Price Index [CPI] rate of 
inflation). 
dDoD, 1997, p. 37. 

excluded medical education and training costs, as well as costs of the 
Uniformed Services University of the Health Sciences. These latter 
costs would not likely be incurred by the DoD if there were no 
wartime requirement for a military medical corps.25 

25In spite of these omissions and adjustments, the health care costs likely contain a 
substantial amount of fixed costs for the provision of MTF services that are used by 
dependents and retirees, as well as by active-duty personnel. Ideally, we would like to 
omit all fixed costs in calculating the incremental cost of providing health care for 
military manpower. However, in many instances, we could not isolate the relevant 
fixed costs. By attributing all of these fixed costs to active-duty personnel, we are likely 
overestimating the cost of providing health services to this population and underesti- 
mating the costs of providing health services to dependents and retirees. This possi- 
bility will tend to bias the cost estimates for paygrades with few dependents (the low- 
est and highest paygrades) upward and bias the cost estimates for paygrades with 
more dependents (mid-level paygrades) downward. An alternative to the procedure 
we followed would be to simply calculate an average cost per beneficiary, without dis- 
tinguishing between different types of beneficiaries. This type of calculation leads to 
estimates that are between $1,000 and $2,000 per year lower for E-l, E-2, E-3, O-l, and 
0-2 personnel. There is also a slight (under $600 per year) upward bias for flag offi- 
cers, and a slight (under $700 per year) downward bias for other officers. The bias in- 
troduced because of health care cost estimates is clearly most significant at the low 
end of the grade distribution, where it is larger in magnitude and represents a higher 
percentage of total costs. 
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Table 3.4 

Dependent and Retiree Per-Capita Health Care Cost Calculations 

Thousands 

CHAMPUS, managed care contract, and TRICARE costs3 

Care in nondefense facilities3 

Total direct costs 

$3,364,957 
$441,487 

$3,806,444 

Active-duty dependents15 

Retireesb 

Dependents of retireesb 

Total beneficiaries 

2,265,123 
770,194 

1,319,470 
4,354,787 

Cost per beneficiary $874 
aDoD, 1997, p. 1. 
bDoD, 1997, p. 37. 

Health care costs for active-duty personnel and their dependents are 
a current employment benefit, whereas health care costs for retirees 
and their dependents are a retirement benefit. These costs must be 
attributed to an incremental workyear in different ways: 

Active-Duty Health Care Costs. Family health care costs for active- 
duty members are attributed to different military paygrades accord- 
ing to the average number of dependents per serviceperson in that 
paygrade, as reported in DMDC's Active Duty Family Database. The 
average health benefit cost for personnel in a particular paygrade is 
thus the sum of the per-capita cost of health care for the military 
member plus the cost for the average number of dependents in that 
grade. For example, if the average number of dependents for a par- 
ticular grade is 2.2, the total health care cost is $4,200 for the military 
member plus 2.2 times $874 for the dependents, or a total of $6,123. 
For our examples, the costs for an average DoD 0-4 are $6,323 and 
the costs for an E-5 are $5,853. The costs for all grades and services 
are reported in Appendix B.26 

26These costs per employee for health benefits appear to be much higher those faced 
by other employers. In 1996, the combined annual health care premiums paid by 
employers and employees averaged $3,915 per employee (Freudenheim, 1997). 
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Retiree Health Care Costs. Health care costs for retirees and their de- 
pendents are incurred after active service has been completed. To be 
included in marginal active-duty manpower costs, the cumulative 
total of these costs over a period of retirement must be determined 
and then allocated across expected active military workyears per re- 
tirement. 

We assumed these costs will be incurred over the period from aver- 
age retirement age (49 for officers, 44 for enlisted personnel27) to age 
65, when retirees become Medicare-eligible and generally lose their 
eligibility for CHAMPUS or TRICARE benefits. Using these average 
retirement ages and an assumed spouse's age equal to the retiree's 
age minus three years, we applied life tables used by the DoD 
Actuary for Survivor Benefit Plan (SBP) calculations to determine the 
expected survival of retirees and their spouses during the period be- 
fore they reach age 65. As indicated in Table 3.5, the ratio of retiree 
dependents to retirees is 1.71:1 (1,319,470 divided by 770,194). We 
made an additional assumption that each retiree has one eligible de- 

Table 3.5 

Expected Retirement Health Care Costs per Unit of Active Strength 

Officer Enlisted 
Cost per beneficiary3 $874 $874 

Dependents per retireeb 1.71 1.71 

Expected years of coverage during retirement 
Retiree 
Spouse 
Other dependent 

15.3 
18.4 
7.7 

20.0 
23.2 
11.0 

Total discounted cost during retirement $31,489 $39,659 

Expected annual retirements per unit of active 
strength 0.0251 0.01884 

Expected cost per unit of active strength $790 $747 
aFrom Table 3.4. 
bComputed from data in Table 3.4. 

27 FY96 data provided by the DoD Office of the Actuary. 
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pendent, in addition to a spouse, for as many years as necessary to 
bring the total expected dependent-to-retiree ratio to 1.71:1. We 
used an annual cost per beneficiary of $874, as indicated in Table 3.5, 
discounting the stream of costs occurring during the retirement pe- 
riod to the beginning of the period at a real rate of interest of 2 per- 
cent.28 The results are summarized, for both officers and enlisted 
personnel, in Table 3.5. 

These costs must be allocated across total active-duty strength. In 
another analysis (see Table 3.6 below), we found DoD-wide turnover 
rates (accessions per unit of active strength) of 0.088 for officers and 
0.157 for enlisted personnel. We also found reported survival rates 
from accession to 20 years of service (retirement eligibility) for Army 
officers and enlisted personnel, which we assumed to be representa- 
tive of DoD personnel. These rates are 0.285 for officers and 0.12 for 
enlisted personnel.29 The product of the turnover rate and the 
survival-to-retirement rate is a rate expressing expected annual 
retirements per unit of active strength, or 0.0251 for officers and 
0.01884 for enlisted personnel. Multiplying these rates by total 
health costs per retiree yielded expected retirement health care costs 
per unit of active strength of $790 for officers (including our 0-4 
example) and $747 for enlisted personnel (including our E-5 
example), as shown in Table 3.5. 

Reenlistment Bonuses. To retain high-quality enlisted personnel, 
the military offers reenlistment bonuses. The cost of these bonuses 
is attributed on a per-capita basis to all enlisted personnel in a par- 
ticular service. Although retention bonuses are also paid to officers, 
these are mostly paid to highly specialized personnel (fighter pilots, 
doctors, nuclear engineers). Since those personnel occupying these 
positions are not likely to be civilianized, we do not consider reten- 

28The real rate of interest is the government's assumed cost of capital, net of inflation. 
The stream of medical costs used over the entire retirement period was expressed in 
1996 dollars. Thus, a price deflator was not included in the discount rate. 
29These survival rates are based on an average of 1987-1989 continuation rates. See 
Asch and Warner, 1994, pp. 35-39. Since some individuals retire with more than 20 
years of service, use of these rates in the calculations below overstates the expected 
number of retirements per unit of active strength. 
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tion bonuses for officers. The DoD average annual cost per workyear 
for reenlistment bonuses for our sample E-5 is $181. 

Military Recruiting and Training Costs. Military personnel generally 
require training when they are first accessed. Moreover, significant 
recruiting costs are incurred for enlisted personnel. These expenses 
can be viewed as part of the total life-cycle cost of military personnel. 
To maintain the size of the force, given some expected personnel in- 
ventory turnover, the services need to bring in new people every 
year. In a steady state, the costs of recruiting and training new peo- 
ple should be viewed as a cost of maintaining the force at a given 
size. These accession costs can be allocated across the active 
strength of each service and can then be added to other annual pay 
and benefits expenses to determine the full cost of military person- 
nel. (See Appendix A for a discussion of alternative ways of viewing 
these costs and our rationale for using the steady state as the basis 
for estimating this cost element.) 

To distribute the costs, we first calculated annual turnover rates, 
which we defined operationally to be accessions divided by total 
strength. The turnover rate multiplied by the cost per accession 
yields the annual allocated accession cost per unit of total strength. 
For example, if historical data indicate that a service population of 
100,000 is sustained by 20,000 accessions per year (offsetting 20,000 
losses per year), the annual turnover rate is 0.2 (i.e., 0.2 accessions 
per year are required to sustain each individual in the total strength). 
If the cost of accessing one service member is $10,000, then the allo- 
cated annual accession cost per unit of strength is $10,000 multiplied 
by .2, or $2,000. This is a marginal cost because, in the steady state 
(excluding transitional effects of moving from one strength level to 
another), turnover varies proportionally with strength. 

An alternative but mathematically equivalent way to allocate acces- 
sion costs is to assume that they would be amortized over the ex- 
pected period that each accession will serve on active duty. Expected 
workyears per accession are computed as the reciprocal of the 
turnover rate (in the above example, 1 divided by 0.2, or 5). If each 
accession is expected to serve five years on active duty, the $10,000 
accession cost must be divided by five to amortize it over the ex- 
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pected life cycle. Thus, the annual life-cycle accession cost would be 
$2,000.30 

Excluded Costs. Many training and education costs for military 
members are not accession-related. For example, members undergo 
various forms of advanced and specialized training and take part in 
academic or professional military education (PME) programs 
throughout their careers. Civil service employees also attend ad- 
vanced training and take part in many PME programs. We suspect 
that military members receive more-advanced training and educa- 
tion than do civil service employees, but we were unable to isolate 
cost and attendance data for civil service employees. Lacking data to 
demonstrate any military and civil service differences in advanced 
training and education costs, we have excluded them from both mili- 
tary and civil service marginal-cost computations. 

We have also excluded flight training from our military cost compu- 
tations. Military-civil service conversions seldom if ever occur for 
aircrew positions. Flight training, however, is very expensive. 
Including it among other forms of initial skills training would signifi- 
cantly raise the average costs of that training, but would distort the 
expected marginal cost of officer strength changes. An analysis of the 
civilianization of such specialized activities would require detailed, 
specialized cost data. 

Finally, recruiting and initial skill training (1ST) costs for civil service 
employees are totally excluded from our marginal-cost calculations. 
While these costs are probably nontrivial, we found no way to cap- 
ture them. Civil service recruiting, candidating, selection, and other 
hiring costs are shared by local personnel offices and line supervi- 
sors, but the associated workloads cannot be isolated from other ac- 
tivities. 1ST is less common among civil service employees than it is 
among military members, because civil service employees are gen- 
erally required to be qualified for the jobs they are hired to fill. 

30The expected man-years per accession is the mean of a distribution of actual man- 
years per accession: Some individuals will remain in the service for one year or less, 
whereas others may have a 30-year military career. In order to compensate for the fact 
that some people leave the service before five years have elapsed, and although it takes 
five years to recoup the training costs of an individual, the annual costs are attributed 
to each current man-year, even if YOS is greater than five. 
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However, some civil service employees in specialized jobs do attend 
training or orientation courses incidental to their initial employment. 

Turnover Rates. In computing turnover rates, several considerations 
apply: 

• Because changes in strength from one year to the next affect ac- 
cessions disproportionately, one should use data from a period 
of relatively stable strength levels. Building on the example 
above, if the strengths of a population in two successive years 
were reduced from 100,000 to 90,000 in one year (a 10-percent 
reduction), accessions would drop from 20,000 to around 10,000 
during that year (a 50-percent reduction), unless extraordinary 
actions were taken to create more than the expected 20,000 
losses. The Reagan administration defense buildup during the 
early 1980s, followed by a post-Cold War drawdown beginning in 
the late 1980s and extending to the present, make it difficult to 
find a recent period of stable strengths. 

• Service turnover rates can be influenced by exogenous economic 
factors, such as unemployment rates and a military/private- 
sector pay gap, that vary over time. Thus, to avoid relative biases 
among service turnover rates, all observations should be drawn 
from the same time period. 

• To smooth out the effects of random shocks, one should use ob- 
servations over more than a single year. 

Taking these three considerations into account, we chose the 3-year 
period from 1985 to 1987—shown in the shaded portion of Figure 
3.1—as the basis for computing turnover rates. As depicted in the 
figure, which shows officer and enlisted strength levels by service 
from 1984 through 1994, although patterns of strength buildup and 
drawdown varied somewhat among the services, in this 3-year pe- 
riod, both officer and enlisted strength changes were minimal.31 

The turnover rates and expected workyears derived from data in this 
period are shown in Table 3.6. Note that officer turnover rates are 

3 Specifically, for both officer and enlisted strengths evaluated separately, this is the 
contiguous 3-year period between 1983 and 1994 when the sum of the absolute values 
of service-strength changes over rolling 3-year increments is minimized. 
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Figure 3.1—Service-Strength Levels, 1983-1994 

lower than enlisted turnover rates and that rates vary widely among 
the services. 

Accession Costs. Accession costs for officers comprise officer- 
acquisition training costs and 1ST costs. Officer-acquisition training 
occurs through service academies, Reserve Officer Training Corps 
(ROTC) programs, Officer Candidate School or Officer Training 
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Table 3.6 

Average Strengths, Accession Levels, and Turnover Rates, 1985-1987 

Average Strengths, 
Accession Levels, and Marine Air Total 
Turnover Rates Army Navy Corps Force DoD 

Officers 
1985-1987 avg 

strength 109,136 71,582 20,140 108,262 309,120 
1985-1987 avg acces- 

sions 9,397 7,986 1,793 8,006 27,181 
Turnover rate 0.086 0.112 0.089 0.074 0.088 
Expected workyears 

per accession 11.61 8.96 11.24 13.52 11.37 
Enlisted 
1985-1987 avg 

strength 667,212 503,347 178,648 492,838 1,842,044 
1985-1987 avg acces- 

sions 121,967 67,667 35,133 63,633 288,400 
Turnover rate 0.183 0.134 0.197 0.129 0.157 
Expected workyears 

per accession 5.47 7.44 5.09 7.75 6.39 

NOTE: Both the service and the DoD totals are averages. The service averages do not 
always add to the DoD total, because of rounding. 

School (OCS/OTS) programs, health professions acquisition pro- 
grams, and other miscellaneous commissioning programs. Follow- 
ing commissioning, officers generally attend one or more courses in 
the skills needed for their military occupations. 

For enlisted personnel, accession costs are incurred for recruiting, 
recruit training, and 1ST. Recruiting costs include the personnel 
costs of recruiters and other support personnel, advertising, enlist- 
ment bonuses, education incentives, and recruiting operations and 
maintenance (O&M) costs. Recruit training orients new enlistees to 
military life, and 1ST serves the same function it does for officers. 

In general, the training costs we used for this analysis are those re- 
flected in the FY1997 Military Manpower Training Report (MMTR; 
DoD, 1996b). They include pay and allowances for both trainees and 
staff, BOS costs, construction and procurement, and overhead costs 
for training administration and command. These data reflect the 
costs incurred by the services to provide training of various types, 
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even though some of the training is received by members of other 
services, members of the National Guard and Reserves, civil service 
employees, foreign military members, and others. To minimize dis- 
tortions in computing costs per graduate, we included these other 
categories of trainees whenever possible in course-graduate counts. 

Table 3.7 displays the flows and costs for various accession-related 
expenses. Costs per workyear in this table were computed using ex- 
pected workyears per accession as reflected in Table 3.6. Note that 
Army recruits are trained through two possible tracks: about two- 
thirds proceed through conventional recruit training and then on to 
1ST. The other one-third proceed through One-Station Unit Training 
(OSUT), which combines recruit training with 1ST, saving about four 
weeks of total training time.32 Note also that the cost per workyear 
for Marine enlisted recruit training is much higher than that for the 
other services. This is so because Marine recruit training takes 
longer, the attrition rate from this training is higher, and the turnover 
rate (see Table 3.6 above) is higher.33 

1ST Costs. 1ST costs required some additional computations, because 
available cost data do not distinguish between officer and enlisted 
training or between 1ST and other types of specialized skill training.34 

To estimate officer and enlisted initial skill training, we first divided 
the total cost of specialized skill training by the number of graduates 
from all such training courses. Since many members attend cross- 
service training (training provided by another service), we do not 
believe that the cost per graduate for any single service reliably 
indicates the cost of providing training to that service's personnel. 
Rather, it indicates the cost of training provided by that service to its 
own or other personnel.   To eliminate any interservice biases, 

32DoD, 1996b, pp. 21-22. 
33Course lengths and attrition rates can be found in the FY97 MMTR (DoD, 1996b), 
pp. 19-20. 
34As defined in the FY97 MMTR (DoD, 1996b), initial skill trainingindudes all formal 
training given immediately after commissioning or recruit training and leading toward 
the award of a military occupational specialty or rating at the lowest skill level. 
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Table 3.7 

FY96 Accession-Related Flows and Costs 

Marine Air Total 
Type of Training Army Navy Corps Force DoD 
Officer-Acquisition Training3 

Graduates 4,804 3,371 1,372 3,893 13,440 
Costs ($M) 355.7 359.2b 374.4 1,089.4 
Cost per graduate ($) 74,052 75,731b 96,179 81,054 
Cost per workyear ($) 6,376 8,449 6,741 7,112 7,127 

Enlisted Recruit Training3 

Graduates 74,825 49,571 34,559 30,354 189,309 
Costs ($M) 536.4 477.9 509.7 239.0 1763.0 
Cost per graduate ($) 7,169 9,640 14,749 7,875 9,313 
Cost per workyear ($) 1,310 1,296 2,901 1,017 1,458 

Army One-Station Unit 
Training3 

Graduates 34,350 
Costs ($M) 432.6 
Cost per graduate ($) 12,594c 

Cost per workyear ($) 2,302 

Enlisted Recruiting Costsd 

Cost per accession ($) 8,506 8,506 8,506 8,506 8,506 
Cost per workyear ($) 1,555 1,143 1,673 1,098 1,332 

aSource for number of graduates and total training costs: FY97 MMTR (DoD, 1996b). 
Data on officer-acquisition training pertain to active-duty accessions only. Data on 
enlisted recruit-training graduates and costs include both active and reserve 
component accessions, because aggregate training costs reported in the MMTR were 
not separable for those two components. 
bThe Navy and Marine Corps share some officer-commissioning sources (Naval 
Academy and Naval ROTC). To determine costs per graduate, we pooled all Navy and 
Marine officer-acquisition costs and divided by the sum of Navy and Marine gradu- 
ates. 
cThis cost per graduate compares favorably with the sum of costs ($14,591) for en- 
listed recruit training (shown above in this table) and initial skill training (shown in 
Table 3.9 below). 

Source for cost per accession: administrative data made available by the Office of 
the Assistant Secretary of Defense (Force Management Policy) (Military Personnel 
Policy)(Accession Policy) (ASD[FMP][MPP][AP]). 

we combined these data for all services and computed a single DoD 
cost per graduate for all specialized skill-training courses. We 
then noted that 1ST graduates exceed officer-acquisition and recruit- 
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training graduates—an indication that officer and enlisted acces- 
sions attend, on average, more than one 1ST course.35 

To determine the average number of 1ST courses attended by each 
accession, we divided officer and enlisted initial-skill course gradu- 
ates (shown in Table 3.8) by the number of officer-acquisition or 

Table 3.8 

FY96 Initial Skill Training Flows and Costs 

Marine Air 
1ST Flows and Costs Army Navy Corps Force Total 

Graduates3 

Initial skill (officer) 11,652 3,212 2,979 4,311 22,154 
Initial skill (enlisted) 84,184 76,579 69,022 45,056 274,841 

Other 149,031 431,722 31,838 63,804 676,395 

Total 244,867 511,513 103,839 113,171 973,390 

Costs ($M) 2,569.8 1,881.4 694.2 1,276.1 6,421.5 

Cost per graduate ($) 6,597 

Courses per accession" 
Officer 1.60 0.94 2.04 0.92 1.28 
Enlisted 1.05 1.59 1.95 1.30 1.45 

Cost per accession ($) 
Officer 10,523 6,180 13,487 6,095 8,454 

Enlisted 6,919 10,480 12,850 8,588 9,546 

Cost per workyear ($) 
Officer 906 689 1,200 451 743 

Enlisted 1,265 1,409 2,527 1,109 1,495 

aSource for number of graduates and total training costs: FY97 MMTR (DoD, 1996b). 
Data on graduates and costs pertain to both active and reserve component training, 
because aggregate training costs reported in the MMTR were not separable for those 
two components. 
bThese ratios are based on active-duty initial-skill-training flows divided by active- 
duty officer acquisition and recruit-training flows. The ratios cannot be computed 
using the number of graduates reported in Table 3.7 and this table, which in some 
cases include both active-duty and reserve component training flows. 

35Some individuals attending 1ST courses are retrainees from other military special- 
ties, rather than accessions. Because we were unable to determine the mix of re- 
trainees and accessions in initial skill training courses, our figures in Table 3.8 over- 
state the number of courses per accession. 
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recruit-training graduates, respectively, shown in Table 3.7. We then 
multiplied the courses-per-accession figure by the cost per graduate 
to obtain 1ST costs per accession. Finally, as with other accession- 
related training costs, we divided by the expected workyears per ac- 
cession (from Table 3.6) to obtain costs per workyear. 

All accession-related and initial skill training costs per workyear are 
summarized in Table 3.9. For our example, recruiting and training 
costs for a DoD average 0-4 would be $7,913; equivalent costs for a 
DoD average E-5 are considerably lower, at $3,994. 

The MMTR generally does not provide separate cost and flow data 
for warrant officers. We suspect that warrant officers incur acquisi- 
tion training costs similar to those for enlisted personnel and initial 
skill training costs similar to those for officers. Lacking data for sepa- 
rate warrant-officer computations, and relying on these assump- 

Table 3.9 

FY96 Accession-Related Costs per Workyear 

Marine Total 
Acquisition-Related Army Navy Corps Air Force DoDAvg. 
Cost ($) ($) ($) ($) ($) 
Officer 

Acquisition training 6,376 8,449 6,741 7,112 7,127 
Initial skill training 906 689 1,200 451 743 
Total 7,282 9,138 7,941 7,652 7,870 

Warrant Officer3 5,663 6,492 7,521 — 6,051 

Enlisted 
Recruiting 1,555 1,143 1,673 1,098 1,332 
Recruit training 1,310 1,296 2,901 1,017 1,458 
Initial skill training 1,265 1,409 2,527 1,109 1,495 
ArmyOSUT 2,302 2,302 

Total 4,044b 3,848 7,100 3,224 4,231b 

aWarrant-officer costs shown here are the average of officer and enlisted costs. See 
discussion in text. 
bEnlisted total costs per workyear in the "Army" and "Total DoD" columns are com- 
puted by weighting conventional recruit training/initial skill training and OSUT 
training costs according to the number of recruits in each track. For the Army total, 
the weights are .685 for the conventional (1ST and recruit training) track and .315 for 
the OSUT track. For the DoD total, the weights are .917 for the conventional track and 
.083 for the OSUT track. 
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tions, we show warrant-officer costs as the average of officer and en- 
listed costs. 

Other Costs. The services incur a number of other miscellaneous 
personnel costs that are directly or indirectly related to the size of the 
force. These other costs include apprehension of deserters, interest 
on uniformed services savings deposits, death gratuities, unemploy- 
ment compensation, survivor benefits, education benefits, adoption 
expenses, and surviving-dependent quarters allowance. These 
"other personnel costs" incurred by each service are reported in the 
services' 1997 Biennial Budget Estimates for military personnel. To 
attribute these costs to an incremental workyear, we divided the total 
expenditures on these activities by the total officer and enlisted pop- 
ulation to calculate the other costs per workyear. For our example, 
other costs for a DoD average 0-4 are $302; other costs for a DoD av- 
erage E-5 are $291. 

Calculating the Relative Incremental Cost of Military 
Personnel 

To generate an estimate of the total incremental costs of military 
personnel for use in a comparison with costs of DoD civil service per- 
sonnel, we added the direct- and indirect-cost elements discussed 
above. Table 3.10 shows how we obtained the totals for our two ex- 
amples—the 0-4 and the E-5. Table 3.11 shows the DoD averages for 
the two examples and for all the other grades. Appendix B contains 
the interservice totals for all the grades. 

Because we have omitted permanent change of station (PCS) costs, 
mid-career training costs, the cost of BOS services, and special pays 
for fighter pilots and other specialized personnel, the cost estimates 
shown in Table 3.11 do not reflect the total average cost of military 
personnel. Our goal has been to construct cost estimates that reflect 
the average incremental cost of a military workyear for use in a com- 
parison with the incremental costs of a civil service workyear. We 
omitted the aforementioned costs either because they were also ex- 
cluded from the civil service analysis or because it would be inap- 
propriate to include them for purposes of cost comparison with civil 
service workers. 
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Table 3.10 

FY96 Incremental Costs ($) for a DoD Average 0-4 and E-5 

Components of Military Pay 0-4 ($) E-5 ($) 

Direct Costs 
Basic Pay 45,941 18,350 
BAS 1,789 2,604 
BAQ 8,677 4,895 
VHA 2,548 1,318 
Retired Pay Accrual 15,115 6,037 
Social Security (FICA) 2,848 1,138 
Clothing Allowance 10 260 

Indirect Costs 
Active-Duty Health Care Costs 6,323 5,853 
Retire Health Care Costs 790 747 
Reenlistment Bonuses — 181 
Military Recruiting and Training 7,913 3,994 
Other Costs 302 291 

Total Compensation 92,256 45,668 

Table 3.11 

FY96 Relative Incremental Cost ($) of Military Personnel 

Other 
Commissioned Enlisted 

Flag Offi cer 

DoDAvg. 

Officer Warrant Officer 

DoD Avg. 

Personnel 

DoD Avg. DoD Avg. 
Grade ($) Grade ($) Grade ($) Grade         ($) 

O-10 179,919 0-6 127,507 W-5 94,512 E-9         77,142 
0-9 173,941 0-5 108,257 W-4 87,105 E-8         66,604 
0-8 160,710 0-4 92,256 W-3 73,729 E-7         58,921 
0-7 146,336 0-3 78,075 W-2 63,841 E-6         52,478 

0-2 64,569 W-l 56,611 E-5         45,667 
0-1 52,618 E-4         39,021 

E-3         35,101 
E-2         32,926 
E-1         29,956 

Caveats to Calculating Incremental Personnel Costs. In construct- 
ing these estimates, we were faced with many data limitations and 
made several simplifying assumptions that might have introduced a 
bias into the estimates. In this subsection, we summarize those as- 
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sumptions and describe the potential biases so that the reader can 
adjust the estimates to conform to alternative views of the world. 

On the civil service side, the most significant caveat relates to the use 
of OMB estimates of the cost of benefits rather than actual budget 
data from the U.S. Office of Personnel Management (OPM). As dis- 
cussed earlier in this chapter, the OMB estimates the cost of benefits 
for full-time permanent workers at 26.87 percent of base pay. Our 
calculations, which are based on OPM budgetary data, reveal an 
agency cost of 20.7 percent. We used the higher figure because we 
believe it more accurately reflects the actual cost of an incremental 
full-time permanent civil service workyear to the government. We 
also note that, to the extent that the decremental workyear (i.e., an 
employee who is removed from the civil service on the margin) is 
more likely to be a CSRS employee, the cost of that workyear will be 
slightly lower, because the cost of CSRS benefits to the government 
(but not the agency) is lower. Similarly, to the extent that an incre- 
mental workyear is more likely to be a FERS employee, the cost of 
that workyear will be slightly higher. 

A second issue on the civil service side is the omission of training and 
recruiting costs: both 1ST and long-term training relate to career de- 
velopment. While we included accession and 1ST costs in the esti- 
mate of the cost of an incremental military workyear, we were unable 
to include such estimates for civil service personnel. However, we 
believe that hiring and initial training costs are very small on the civil 
service side. They would include the costs of screening resumes, 
testing, and providing the employee with orientation and on-the-job 
training. Some of these costs would be included in the costs of run- 
ning the local or regional personnel offices, and some of the costs 
would be borne by employing units. Unlike in the military, civil ser- 
vice personnel are hired into specific positions for which they pos- 
sess the requisite skills. It is worth mentioning that the 1ST for mili- 
tary personnel provides them mainly with combat-related skills, not 
skills required for specific jobs. The job-specific orientation and 
training required for civil service personnel would also be required 
for military personnel in addition to the training costs we have 
captured on the military side. With respect to long-term career- 
development training, we had no way to capture those costs for civil 
service employees, so we have omitted them for both military and 
civil service personnel. 
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On the military side, because there is no non-arbitrary way of at- 
tributing costs of one-time events such as recruiting, training, and 
retirement to an incremental workyear, the military cost analysis is 
based on several specific assumptions. Most important, it incorpo- 
rates a general belief that indirect turnover-related costs should be 
attributed in a way that reflects the long-term impact of civilianiza- 
tion on personnel flows. Those that disagree with this approach may 
want to attribute the cost of one-time events differently. We used 
DoD actuarial rates to attribute retirement costs to an incremental 
military workyear. In so doing, we implicitly assumed that the mili- 
tary workforce is in a steady state and that the retirement patterns 
will remain constant in the face of civilianization. If civilianization or 
some other policy change leads to changes in the steady state, then 
those retirement costs might also change. 

In estimating health care costs for active-duty personnel and their 
dependents, we attributed all the non-wartime-related costs of op- 
erating Military Treatment Facilities to the cost of providing health 
care to active-duty personnel. In truth, the MTFs also serve depen- 
dents and retirees. Therefore, our calculations likely overestimate 
the cost of providing health benefits to active-duty personnel and 
underestimate the cost of providing health benefits to dependents. 
As a result, we are likely overestimating the cost per workyear for 
those military grades having a low number of dependents and 
underestimating the costs of military grades having a large number 
of dependents. At the lowest grades, the overestimate may be 
substantial, on the order of $2,000, or 7 percent of the total cost 
estimate. For other military grades, the possible bias is much 
smaller, both in dollars and as a percentage of the cost estimate. 



Chapter Four 

COMPARING THE COSTS OF CIVIL SERVICE AND 
MILITARY PERSONNEL: TWO APPROACHES 

In Chapter Two, we described two approaches to substituting civil 
service for military personnel: (1) the traditional approach, which 
reflects the way that the DoD currently does such substitution anal- 
ysis and (2) an alternative approach, which accounts for the rigidity 
in military grade structures that is ignored in the traditional ap- 
proach to evaluating military-civil service conversions. The question 
we want to answer here is, When we use the cost estimates generated 
in Chapter Three, how sensitive are the results of the cost com- 
parison to the assumptions underlying these two approaches? 

THE TRADITIONAL APPROACH 

The traditional approach to doing substitution analysis is to compare 
the cost of military and civil service personnel at "comparable" grade 
levels. The comparable grade level is determined through the table 
of equivalent grades contained in DoDI 1000.1 (DoD, 1974), which is 
presented in Table 4.1. 

Using the correspondence in this table, we can compare the incre- 
mental cost of an equivalent military and civil service workyear using 
the total cost figures generated in Chapter Three. This grade-by- 
grade comparison reveals that military personnel are unequivocally 
more expensive to DoD than are salaried (GS and SES) civil service 
personnel of a comparable grade. For example, an 0-6 (who has an 
annual cost of $127,507) is more expensive than a "comparable" 
GS-15 (who has an annual cost of $116,344). 

47 
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Table 4.1 

General Civil Service and Military Grade Equivalencies 

Equivalent Civil Service Grade 

Military 
Grade SES GS WG WL WS 

O-10 X 

0-9 X 

0-8 X 

0-7 X 

0-6 15 15 14-19 

0-5 13,14 15 14-19 

0-4 12 15 14-19 

0-3 10,11 12-15 6-14 8-13 

0-2 8,9 12-15 6-14 8-13 

0-1 7 12-15 6-14 8-13 

W-4 8,9 12-15 6-14 8-13 

W-3 8,9 12-15 6-14 8-13 

W-2 7 12-15 6-14 8-13 

W-l 7 12-15 6-14 8-13 

E-9 6 9-11 1-5 1-7 

E-8 6 9-11 1-5 1-7 

E-7 6 9-11 1-5 1-7 

E-6 5 9-11 1-5 1-7 

E-5 5 9-11 1-5 1-7 

E-4 4 1-8 
E-3 1-3 1-8 
E-2 1-3 1-8 
E-l 1-3 1-8 

SOURCE: With the 
grade equivalencies 

exception of SES categories, this table 
found in DoDI 1000.1 (DoD, 1974) 

represents 

For FWS employees, cost comparisons become more complicated, 
because the equivalencies are less precise and because there is a 
substantial amount of overlap in the cost of comparable military and 
civil service personnel, particularly at lower grades. For example, 
Table 4.1 suggests that E-l through E-4 military personnel are gen- 
erally comparable to WG-1 through WG-8 and GS-1 through GS-4 
civil service personnel. The cost of these military personnel ranges 
from $29,956 to $39,021 per year; the cost of the comparable civil 
service personnel ranges from $19,487 to $44,622 per year. There is 
sufficient overlap in the cost of the these military and civil service 
personnel that conclusions about the relative cost-effectiveness will 
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depend on the particular paygrades compared. While a GS-1 (annual 
cost of $19,487) is much less costly than an E-l (annual cost of 
$29,956), a WG-6 (annual cost of $41,017) is more costly than an 
E-3 (annual cost of $35,101). Thus, cost comparisons based on the 
grade equivalencies reported in Table 4.1 generate qualified support 
for the notion that a military workyear is more expensive to DoD 
than an equivalent civil service workyear. 

However, it is important to recognize that the grade equivalencies 
were developed for administrative purposes. There is no evidence 
that they reflect comparability of work done by individuals in these 
grades. Therefore, cost comparisons based on these grade-by-grade 
comparisons should be viewed with caution. Ideally, we would want 
to develop equivalencies by comparing the nature of work done by 
individuals in the specific grades or by empirical evidence on actual 
substitutions. Unfortunately, no database tracks the grade level of 
civilianized military positions. 

Lacking information on the actual grade equivalencies obtained in 
past conversions that could serve as a check on the administrative 
grade equivalencies shown in Table 4.1, we conducted an analysis to 
provide an alternative to these grade equivalencies. Specifically, we 
compared the cost of civil service and military personnel at similar 
positions in the cost distributions of their respective workforces. 
Such a comparison is valid if the distribution of skill requirements 
among military personnel is roughly equivalent to the distribution of 
skill requirements among civil service positions.1 

To do this comparison, we used DoD average costs for civil service 
and military personnel at each grade level. We intermingled and 
ranked all civil service grades (SES, GS, WS, WL, and WG) according 
to their respective costs. Similarly, we intermingled and ranked all 
military grades (flag officer, other commissioned officer, warrant of- 
ficer, and enlisted personnel) by cost. Then, using workforce statis- 
tics, we calculated the distributions of the military and civil service 
workforces at each cost-ranked grade level. 

!we are not asserting that this is true. In fact, there are reasons to believe that the skill 
distribution of military and civil service personnel will differ. We know of no study 
that compares the nature of work performed by military and civil service personnel. 
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We were then able to observe the grade and cost of the workers at 
each percentile in the military and civil service distributions. Each 
grade spans a range in the cost distribution. For example, E-ls rep- 
resent 4 percent of the military workforce—from the very lowest-cost 
worker to the 4th percentile worker. The median E-l is at the second 
percentile of the cost distribution. 

Figure 4.1 plots the cost distribution of the military and civil service 
workforce by average cost against the midpoint of the percentile dis- 
tribution for each military and civil service grade. The plots for the 
two workforces are strikingly similar. Below the 90th percentiles of 
the distributions, the cost of a workyear at any point in the military 
distribution is not substantially different from the cost of a workyear 
at the corresponding point in the civil service distribution. In other 
words, the 25th percentile military workyear costs DoD about the 
same as does the 25th percentile civil service workyear. It is only for 
the most senior military officers that the cost of military personnel 
significantly exceeds the cost of similar civil service personnel (SES). 
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Although it is possible to compare the cost of military and civil 
service workers at any point in the cost distribution, for purposes of 
discussion it is useful to focus attention on deciles of the cost 
distribution. Table 4.2 contains the grade level and average salary of 
a workyear at each decile of the cost distribution for each workforce. 
It appears that the cost distribution for civil service workers is 
"flatter" than the distribution for military workers, so that the costs of 
military and civil service workers are roughly comparable at the low 
end of the cost distribution, that civil service workers are slightly 
more costly in the middle of the distribution, and that military 
personnel are more costly at the high end of the cost distribution. 
For example, the 10th percentile military worker is an E-2 who costs 
the DoD $32,926. At the 10th percentile of the cost distribution of the 
civil service workforce is a GS-5 who costs the DoD $33,488. Thus, 
the civil service workers at the 10th percentile of the civil service cost 
distribution are approximately 2 percent more expensive than the 
military workers at the 10th percentile of the cost distribution. The 
40th percentile military worker costs the DoD $39,021, whereas the 
40th percentile civil service worker costs the DoD $48,006. At this 
point in the percentile distribution, the military worker is almost 19 

Table 4.2 

Decile Comparisons of the Military and Civil Service Workforce 

Military Military Civil Service Civil Service 
Percentile Cost Grade Cost Grade 
10 32,926 E-2 33,488 GS-5 
20 35,101 E-3 36,918 GS-6 
30 39,021 E-4 41,017 WG-6 
40 39,021 E-4 48,006 GS-9 
50 45,667 E-5 49,489 WG-10 
60 45,667 E-5 57,699 GS-11 
70 52,478 E-6 57,699 GS-11 
80 58,921 E-7 69,299 GS-12 
90 78,075 0-3 81,886 GS-13 
95 92,256 0-4 81,886 GS-13 
98 108,257 0-5 98,047 GS-14 

NOTE: This table uses DoD-wide composite military and civil service 
marginal costs by grade. The grade shown is the grade level of the 
individual at the noted percentile of the cost distribution; the cost is the 
average cost for personnel in that grade. 
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percent less costly than the civil service worker. Given the caveats 
about the cost estimates presented in Chapter Three, differences on 
the order of 10 percent maybe too small to matter—the actual cost of 
military and civil service personnel evaluated in this manner may be 
essentially the same. 

A comparison of Tables 4.1 and 4.2 suggests that the civil service 
workforce may be more "top heavy" than the military workforce. For 
example, the traditional equivalency table places GS-10 and GS-11 
(58th through 71st percentile) on the same level as an 0-3 (88th to 
94th percentile). Thus, 42 percent of the civil service workforce is in 
grade GS-10 or above, apparently occupying positions comparable in 
responsibility to the 12 percent of the military workforce in grade 0-3 
and above. This suggests that either the grade equivalencies ex- 
pressed in Table 4.1 are inappropriate (i.e., the functions performed 
by an 0-3 are not comparable to the functions performed by a 
GS-10), or that there are substantial differences in the distribution of 
military and civil service assignments. Civil service assignments 
may, in fact, be skewed toward mid-to-higher levels of responsibility 
in DoD, because high turnover rates among military personnel and 
limited points of entry into the military workforce imply a need for a 
large stock of low-skill, entry-level military positions. If this is the 
case, then it is inappropriate to compare positions at similar points 
in the percentile distribution. However, if civil service assignments 
are not so skewed toward mid-to-higher levels of responsibility, the 
data indicate grade inflation in the civil service workforce and 
inappropriate matching of grades in the traditional equivalency 
table. 

The juxtaposition of the comparable-grades approach and the 
percentile-based comparison suggests that the results of a cost anal- 
ysis are extremely sensitive to assumptions about how substitution 
occurs. This observation argues for better information about the na- 
ture of substitution. 

Cost-Effective Substitutions 

The rigidities found in military-grade distributions could conceivably 
be eliminated through changes in statute, policy, and programming 
practice. Assuming flexibility were obtainable in military-grade dis- 
tributions, the question remains whether military-civil service 
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conversions at expected grade equivalencies would be cost- 
beneficial. 

An alternative to using such predetermined grade equivalencies is 
to examine what substitutions would be cost-effective. If grade- 
distribution plans at service headquarters are adjusted in close co- 
ordination with a military-civil service conversion action, then it is 
appropriate to compare the grade-specific military and civil service 
costs. Under these circumstances, a military-civil service conversion 
will be cost-effective if 

1. The new civil service grade for the converted position is below a 
cost break-even point corresponding to the old military grade 

2. The service-wide military inventory in the corresponding grade is 
decremented.2 

For the second condition to be met across multiple conversion ac- 
tions, the revised service-wide military grade distribution must con- 
form to statutory and budgetary constraints, which more than likely 
means that it must be proportional to or leaner than the ex ante 
grade distribution. For this to be the case, the distribution of the 
military positions being converted must be proportional to or richer 
than the ex ante service-wide distribution. We describe a grade dis- 
tribution as being relatively lean if it is proportionally smaller in the 
higher grades (and proportionally larger in the lower grades) relative 
to some other distribution. A distribution is relatively rich if it is pro- 
portionally larger in the higher grades. 

Under these assumed circumstances, both marginal military and 
civil service manpower costs are grade-specific; the civilianization of 
a position actually results in a military force reduction at the 
specified grade and a civil service force increase at the specified 
grade. When we combine composite marginal costs of military 
manpower by grade with the composite marginal costs of civil ser- 
vice manpower, we can determine cost-equivalent military and civil 
service grades, as shown in Table 4.3. Given the required flexibility in 

2If military authorizations are converted to civil service positions that are well below 
break-even points, cost savings can be realized even if higher-grade inventories are 
decremented proportionally less than higher-grade requirements. 
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military-grade inventory management, conversion of a military posi- 
tion will be cost-effective if the resulting civil service grade is at or 
below the grade shown in this table. 

If, as is commonly the case, shortfalls exist in higher-grade military 
inventories relative to requirements, military inventory managers 
may be unwilling to decrement higher-grade inventories when 
higher-grade military-civil service conversions occur. If so, higher- 
grade conversions would likely generate  costs  rather than 

Table 4.3 

Cost Break-Even Grades for Military-Civil Service Conversions 

Highest Civil Service Grade with Lower Cost per Workyear 

Military 
Grade SES GS WG WL WS 

O-10 X 15 15 15 18 
0-9 X 15 15 15 18 
0-8 X 15 15 15 18 
0-7 X 15 15 15 18 
0-6 15 15 15 18 
0-5 14 15 15 18 
0-4 13 15 15 18 
0-3 12 15 15 15 
0-2 11 15 13 11 
0-1 9 11 9 5 
W-5 13 15 15 18 
W-4 13 15 15 17 
W-3 12 15 15 14 
W-2 11 15 13 11 
W-l 10 13 10 7 
E-9 12 15 15 15 
E-8 11 15 15 12 
E-7 11 15 12 8 
E-6 9 11 9 5 
E-5 8 8 6 2 
E-4 6 5 3 — 
E-3 5 3 2 — 
E-2 4 2 1 — 
E-l 3 1 1 — 
NOTE: This table uses DoD-wide composite military and civil service 
marginal costs by grade. The civil service grade shown is the highest grade 
that costs the same or less than the corresponding military grade. 
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savings, but might be beneficial nonetheless because they would 
help to reduce the higher-grade military manning shortfalls. 

A Note on Very Senior Positions 

For very senior positions, requirements are established as either gen- 
eral/flag officer or SES billets. As noted above, general/flag officer 
strengths are constrained under 10 USC 526. These constraints are 
expressed in the form of absolute quotas for each service rather than 
as proportions of strength. General/flag officer requirements gen- 
erally exceed these quotas. If a general/flag officer position is con- 
verted to SES, the general/flag officer quota is likely to be reallocated 
to an unsatisfied senior military officer requirement elsewhere and 
the number of general/flag officers will not change. Thus, military- 
civil service conversions at this level typically do not generate cost 
savings, but they do free up general/flag officer quotas to be applied 
against other requirements. Such conversions are predicated on in- 
terests other than cost. 

THE ALTERNATIVE APPROACH 

In the alternative approach, which is most consistent with the way in 
which military grade strengths are actually managed, a civilianiza- 
tion action at an installation will reduce the military requirements at 
specific grade levels, but will have no effect on the service's overall 
grade structure. For example, if an installation civilianizes 10 
positions currently held by E-4s, the force-structure reduction will 
likely be spread over all enlisted grades, rather than concentrated in 
the E-4 grade. We make three separate assumptions: 

1. The substitution is one-for-one (one civil service worker is replac- 
ing one military worker). 

2. The civil service grade structure is altered by civilianization (the 
proportion of people at different grade levels changes). 

3. The military grade structure does not change. 

Because civil service costs are tied closely to the grade of a position, 
marginal civil service manpower costs are always grade-specific. 
However, when the grade distribution of a service's military inven- 
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tory is not adjusted, the expected marginal military manpower cost is 
a weighted average, where weights are given by budgeted grade dis- 
tributions. 

When marginal manpower changes are evaluated this way, it can be 
seen that a military-civil service conversion yields a savings if the 
grade-specific civil service manpower cost is less than the grade- 
weighted average cost of the corresponding flag officer (0-7 through 
O-10; $155,919), other commissioned officer (0-1 through 0-6; 
$83,063), warrant officer (W-l through W-5; $69,372), or enlisted 
manpower (E-l through E-9; $43,479) type that it replaces. These 
grade-weighted costs of military manpower, by service and grade 
type, are shown in Appendix B. When we compare these grade- 
weighted average costs with the costs for civil service personnel 
generated in Chapter Three to determine relative costs, we find the 
break-even points shown in Figure 4.2. 

Civil service personnel in grades above the line are more expensive 
than the average military workyear of a given type. For example, 
commissioned officers (other than flag officers) are less expensive 
than GS-14, GS-15, and SES civil service personnel, but more expen- 
sive than most other civil service personnel. No break-even line is 
presented for flag officers, because they are more expensive than all 
civil service personnel, including SES employees. 

The effect of using cost alone as a criterion for civilianization would 
be to select junior-officer and enlisted positions for conversion 
(those that convert to civil service positions below the indicated 
break-even points) while retaining senior positions as military au- 
thorizations. Because the greatest cost savings can be reaped by 
converting activities that would be filled by the lowest-graded civil 
service personnel, these incentives tend to relegate civil service work 
to lower grades, which would hamper civil service career-progression 
opportunities. 

Using cost alone also tends to create or exacerbate military-inventory 
shortfalls relative to requirements in higher grades. Consider, for ex- 
ample, an action to convert 100 enlisted positions in a given activity 
to civil service performance. To maximize savings, the service would 
select activities that could be performed by GS-1 employees. 



Comparing the Costs of Civil Service and Military Personnel    57 

RAND MR98IM.2 

* »19 

< »18 

t 117 

< >SES 

»15 

< »16 

« M5                  ( »15 < »15 
Commissioned ( M4 

^ 
»14                  I 

»13                  < 

»12                  < 

»14 

»13 

< 
< 

»14 
onicer 

M3 M3     Warrant 
* M2 ^ »12 < »12      officer 

< M1                     ( »11                   < »11                   ( »11 

< MO                    < »10                  I »10                  < »10 

< >9                      ( »9                    I »9                    < »9 

< »8                      * »8                    ( »8                    < ► 8 

< »7                      < »7 < »7                    < »7 

< »6                      < »6 < »6                    ( »6 

< >5                      < 

»4                      i 

»5 < »5 < »5 

»4 ( »4 < »4 

< 
< 

>3                      < 

»2                      < 

»3                    ( 

»2                    < 

»3 < »3 

»2 < »2 

< »1                       < »1                     < »1                     < »1 
G S V VG V VL W IS 

Figure 4.2—Military-Civil Service Conversion Cost Break-Even Points 
When Military-Grade Distributions Are Not Adjusted 

Accordingly, 100 military requirements in grades E-l through E-3 
would be deleted.3 However, if the inventory-grade distribution of 
military personnel remained proportionally the same, the service- 
wide enlisted inventory would be reduced by only about 29 in grades 
E-l through E-3, where all the requirements were deleted, and an- 
other 71 in higher grades, where no requirements were deleted.4 

3We were unable to locate any empirical data regarding actual grade equivalencies 
observed in past military-civil service conversions. Civil service grades are established 
idiosyncratically by local classifiers and are often not recorded in service manpower 
requirements files. 
4We used the FY96 Army grade distribution to generate this example. 
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This pattern of changes is illustrated in Figure 4.3. Repetition of this 
pattern would contribute to a growing military manning imbalance, 
with higher-grade inventories falling below requirements and lower- 
grade inventories exceeding requirements. 

Alternatively, given a military-civil service conversion of some size, a 
group of positions with a grade distribution representative of the 
current grade structure could be selected, mitigating the problems 
with civil service career progression and military inventory/ 
requirement mismatches cited above. When a more representative 
distribution of grades is converted, the cost-effectiveness of the 
action can be evaluated by comparing the sum of the grade-specific 
civil-service-position costs to the sum of the military manpower 
type-specific (flag officer, other noncommissioned officer, warrant 
officer, enlisted personnel) costs. Although the civilianization of 
various groups of positions would yield net savings, the cost impact 
of civilianizing individual positions within that group could be nega- 
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tive. For example, it might be cost-effective to civilianize a group of 
three positions staffed by an E-2, E-5, and E-8, even though the civil- 
ianization of the E-2 position alone would not be cost-effective. 
However, some sacrifice of savings may be appropriate to avoid the 
career-progression and inventory/requirement-mismatch problems 
that would accompany an approach that maximizes savings. 



Chapter Five 

CONCLUSIONS 

This report has focused on answering two questions that are funda- 
mental to an analysis of civilianization as a policy option: 

• What are the relative costs of civil service and military workyears 
at specific grade levels? 

• What assumptions about military and civil service grade distri- 
butions and substitution ratios are appropriate for comparing 
the costs of military and civil service personnel? 

Our conclusions respond to these questions. 

RELATIVE COSTS OF CIVIL SERVICE AND MILITARY 
WORKYEARS 

Overall, our analysis of the relative costs of civil service and military 
workyears updates previous RAND work by Palmer and Osbaldeston 
(1988) that estimated the incremental cost of military and civil ser- 
vice workyears by grade and service. We constructed these estimates 
for comparative purposes, omitting costs (such as the cost of BOS) 
that are essentially the same for a military and a civil service 
workyear. On the civil service side, we were able to estimate basic 
pay by grade and service. For other cost elements, such as other-pay 
and benefits costs for civil service workers, we could not construct 
separate estimates by grade and were forced to use service-wide av- 
erages. More-detailed information on the cost of benefits by service 
and paygrade could help refine the estimates. It is worth keeping in 
mind that, while our analysis has focused on the cost of civil service 
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workers to the government, agencies pay only a fraction of the full 
normal cost of retirement benefits for civil service workers. As a re- 
sult, local personnel managers face different incentives for civilian- 
ization than does the federal government as a whole. 

On the military side, although most information was directly avail- 
able from service budget estimates, two aspects of our military cost 
estimates deserve special attention: health care, and accession and 
training costs. We faced significant challenges in estimating the cost 
of health care for military personnel and their dependents. Because 
such benefits are partly provided "in-house" in MTFs and partly 
through insurance programs, it is difficult to attribute the cost of 
health care for an incremental military workyear. Our estimates may 
have attributed too much of the costs of running MTFs to active-duty 
personnel, thereby causing us to underestimate the cost of providing 
health care to dependents and retirees and to overestimate the cost 
of providing health care to active-duty personnel and leading, in 
turn, to overestimates of the health care costs for military personnel 
with few dependents (very-low- and very-high-grade personnel) and 
underestimates of the costs for personnel with many dependents 
(mid-career personnel). Future work would benefit from more in- 
depth analysis of the health care costs issue. 

In estimating the incremental cost of military personnel, we included 
accession and training costs. We found that these costs are substan- 
tial (nearly $8,000 per year for officers and over $4,000 per year for 
enlisted personnel), and argue that they should be viewed as part of 
the overall cost of maintaining a force of a given size and allocated 
accordingly. However, here, too, we are concerned that we may have 
included fixed costs that would lead to overestimates of the incre- 
mental cost of a military workyear. 

COST COMPARISON OF APPROACHES TO SUBSTITUTION 

Our analysis of the benefits of civilianization suggests that the rela- 
tive cost of military and civil service personnel depends crucially on 
how the substitution occurs. We demonstrated that the cost esti- 
mates themselves, as well as the conclusions of a cost comparison, 
vary with the assumptions made about which military grade levels 
substitute for which civil service grade levels. More important is the 
issue of whether the substitution is actually one civil service worker 
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for one military worker. Because military personnel turn over at a 
higher rate than do civil service personnel and tend to have less 
experience, there are clear reasons to conjecture that military 
personnel are less productive than their civil service counterparts 
and, hence, that fewer civil service personnel would be needed to 
perform a particular function. On the other hand, military personnel 
tend to work much more than 40 hours per week,1 but do not receive 
overtime pay. Taking advantage of this fact, service manpower 
managers may be systematically underfunding military manpower 
relative to mission requirements. If this is so, more civil service than 
military workers might be required to perform a particular function, 
or commanders would have to forgo whatever productive output is 
associated with the long hours typically expended by military 
workers. Systematic research on this topic would help elucidate this 
issue. 

We believe that the alternative grade-substitution approach we have 
proposed best reflects the actual military personnel management 
and budgeting process. Under these circumstances, cost-effective 
civilianization would require DoD to limit substitution to positions 
that could be filled with lower-grade civil service workers. While 
such a policy might generate substantial cost savings, it could create 
grade-strength management problems within both workforces. 
Specifically, shortages in higher-grade military requirements would 
be exacerbated and the civil service workforce would become more 
bottom-heavy, with fewer opportunities for advancement. An alter- 
native to this approach would be to find a way to alter military-grade 
distributions following civilianization. This would require coordina- 
tion between localized personnel decisions and service-wide budget- 
ing decisions. Another alternative is to sacrifice some cost savings in 
the interest of maintaining better career progression in both military 
and civil service workforces. 

Our analysis confirms that civilianization can produce cost savings 
under many, but not all, circumstances. Accordingly, we recom- 
mend that the Office of the Secretary of Defense modify its current 
guidance on military/civil service position assignments.   Current 

^obbert et al. (1997, p. 14) found that military personnel in one broadly based, four- 
service sample averaged 56 hours of work per week. 
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guidance assumes that a civil service assignment is always less costly 
than a military assignment: It prescribes a civil service assignment 
whenever there is no military necessity for a military assignment. 
Revised guidance should specify that assignment decisions be predi- 
cated on three considerations: 

• military necessity 

• cost 

• career progression. 

Requiring explicit cost comparisons in assignment decisions will 
compel defense manpower and budget officials to develop a clearer 
sense of how indirect expenses contribute to overall marginal man- 
power costs. Requiring career-progression considerations in addi- 
tion to cost comparisons recognizes that military/civil service as- 
signment decisions should be part of a larger human resource strat- 
egy for obtaining an effective total workforce. 



 Appendix A 

ASSUMPTIONS ABOUT MILITARY STRENGTH 
CHANGES AND RELATED COSTS 

In a departure from the approach taken by Palmer and Osbaldeston 
(1988), we associated turnover-related costs (accessions, initial 
training, and retirement) with active workyears. In doing so, we 
made certain assumptions about how active-duty military strengths 
and inventory flows are affected by incremental changes in require- 
ments. In this appendix, we present several alternative assumptions 
and our justification for the assumption we chose for use in our cost 
comparisons. We also distinguish between long-term and tran- 
sitional cost impacts and argue that the former are the appropriate 
basis for manpower cost comparisons. 

ALTERNATIVE ASSUMPTIONS 

Below we describe several possible alternative assumptions, starting 
with what we consider to be the least realistic case and progressing to 
the cases we consider more realistic. We discuss the implications of 
these assumptions for accession and training and for retirement 
costs. 

Strength Changes in a Specific Grade, and Inventory Adapts 
Through Shifts in Retention 

Under this assumption, deleting a military requirement in a specific 
grade causes the inventory to be decremented, or reduced, in that 
grade. For each decremented requirement, inventory managers 
would immediately sever one member in the affected grade and 
lower retention incentives and controls in that grade, so that the in- 
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ventory in the specific grade and in the aggregate inventory would 
remain at the new level. This approach to civilianization would have 
no effect on accession costs, since the same number of personnel 
would continue to be accessed. Therefore, viewing civilianization in 
this way would cause accession and training costs to be excluded 
from incremental workyear costs. 

With respect to retirement, this perspective on civilianization would 
have different cost implications, depending on whether the grade 
level of the civilianized position was retirement-eligible. If not, then 
it would be appropriate to ignore retirement costs altogether; if so, 
then it would be necessary to consider the full retirement costs of the 
eliminated position (not simply the annual retirement accrual 
charges considered here). 

This scenario is unlikely, because it is incompatible with the way that 
military grade strengths are managed. Although some promotion 
selections are made locally, grade strengths are managed centrally at 
service headquarters levels. Grade strengths correspond roughly to 
grade requirements, but they must meet various statutory and bud- 
getary constraints and are also managed by considering cer- 
tain promotion-flow objectives, experience benchmarks, and other 
personnel-management issues.1 

One such restriction is that, for both officers and NCOs at the senior 
end of the grade distributions, grades are constrained by law. 
General and flag officer authorized grade distributions are contained 
in Title 10 of the United States Code (10 USC) 526. For grades 0-4 
through 0-6, a table in 10 USC 523 specifies the maximum strength 
each service may have at various total-officer-strength levels. The 
top two enlisted grades are constrained under 10 USC 517 to 1 
percent and 2 percent (2.5 percent in the Army), respectively, of total 
enlisted strength, and the services generally budget to promote to 
these ceilings. 

JFor enlisted personnel, promotion flows must generally conform to the provisions of 
DoD Directive 1304.20, Enlisted Personnel Management System (U.S. DoD, 1984). For 
officers, grades are generally structured to achieve promotion-flow objectives 
contained in House and Senate reports accompanying the Defense Officer Personnel 
Management Act (DOPMA) of 1980 (Rostker et al., 1993). 
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At the junior end of the grade distributions—officer promotions 
through the grade of 0-3 and enlisted promotions through the grade 
of E-3 or E-4, depending on the service—promotions are based on 
time-in-grade, time-in-service, and other policy considerations not 
directly related to manpower grade requirements. 

Thus, all officer-grade strengths and more than half of the enlisted- 
grade strengths are policy-constrained rather than purely require- 
ments-driven. The remaining policy-free grades (the middle enlisted 
grades, E-4 or E-5 through E-7) are constrained for budgetary pur- 
poses. The constraints often result in senior and middle-grade in- 
ventories that are below requirements—that is, inventory grade dis- 
tributions are leaner than the grade distributions found in manpower 
requirements.2 Because of these conditions, military-grade distri- 
butions have a rigidity that generally prevents them from being di- 
rectiy influenced by changes in grade requirements. 

This assumption is also unrealistic, because inventory managers 
cannot precisely control retention in a specific grade. To keep aggre- 
gate and grade inventories aligned with targets, they tend to rely 
primarily on adjustment of accession and promotion flows rather 
than on retention controls. 

This alternative is captured in Panel B of Figure A.1, where we depict 
alternative assumptions about how a reduction in requirements 
would affect military strengths. In this figure, we depict a reduction 
in grade E-5 requirements in a notional enlisted force.3 The profiles 
represent long-term, steady-state conditions reached after all flow 
adjustments have leveled out. In Panel B, the entire strength reduc- 
tion is taken in the same grade as the requirements reduction. This 
requires personnel inventory managers to reduce promotions to 
grade E-5 and also reduce retention in years 4 through 7. It also re- 
quires increased retention in years 8 through 12. 

2We describe a grade distribution as being relatively lean if it is proportionally smaller 
in the higher grades (and proportionally larger in the lower grades) relative to some 
other distribution. A distribution is relatively rich if it is proportionally larger in the 
higher grades. 
3For illustrative purposes, we depict a proportionally large reduction (5 percent of the 
total force) concentrated in a single grade. The intent of this admittedly unrealistic 
scenario is to illustrate how and why grade-inventory changes do not necessarily 
match grade-requirement changes. 
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E-5 to shift noticeably to the right. 
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B. Strength reduction taken only in 
grade E-5 and only in years of 
service 4 through 13. 

24    28 

D. Strength reduction taken 
proportionally in all grades and all 
years of service. 

Figure A. 1—Alternative Assumptions Regarding 
Military-Strength Reductions 

Year 1 strength in Panel B is the same as year 1 strength in Panel A 
(which represents a baseline profile of the notional force, before any 
inventory adjustment is made). Since year 1 strengths are the same, 
accession levels in the alternative depicted here are equal to acces- 
sion levels in the base case. Likewise, years 14 through 30 are the 
same size in Panel A and Panel B, implying that late-career and re- 
tirement losses are unchanged. 
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Strength Changes in a Specific Grade, and Inventory Adapts 
Through Shifts in Accession and Promotion Flows 

Under this assumption, deleting a military requirement in a specific 
grade also causes the inventory in that grade to be decremented by 
one. However, aggregate and grade strengths are adjusted by modi- 
fying accession and promotion flows. Accessions are immediately 
decremented by one, and promotion to the affected grade is decre- 
mented by one. Future accession and promotion flows are adjusted 
to maintain the new aggregate and grade-strength targets.4 

This assumption would lead to a one-time savings equal to the cost 
of one accession and to long-term changes in cost reflecting lower 
annual accessions and changes in retirement patterns. The required 
promotion-flow adjustments would induce changes in the years-of- 
service distributions within both the reduced-strength grade and ad- 
jacent grades, altering grade-specific costs such as those we provide 
in Chapter Three. 

Under this assumption, it is unnecessary to postulate that retention 
behavior will change. Retention might remain constant (all things 
being equal) or might decline slightly because of slower promotion 
flows. Second-order cost effects5 of a decline in retention would be a 
decrease in direct costs per workyear because of a lowered time-in- 
service distribution and an increase in indirect accession costs. In 
our analyses, we have not attempted to account for these potential 
second-order effects. We believe they would be imperceptible for 
small changes in requirements. 

This assumption is more likely than the first, because it is consistent 
with the control mechanisms available to military inventory man- 
agers. However, as discussed above, it is not consistent with the 
rigidity found in military-grade distributions. 

4In an idealized sense, the first expected adjustment to future accession flow would 
occur following a period equal to the expected man-years per accession (see Table 
3.6). The first expected adjustment to the future promotion flow would occur follow- 
ing a similarly calculated expected man-years per promotion. 
5First-order effects are those caused by a given phenomenon. Second-order effects 
are the results of first-order effects. 
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Panel C in Figure A.l illustrates this assumption. The entire force is 
scaled down proportionally, implying that accessions and losses at 
all career points would be scaled down by the same proportion. 
However, promotion flows would change noticeably in order to focus 
the entire strength reduction in grade E-5. Note that the E-5 popula- 
tion shifts to the right in the profile. For example, in contrast to the 
baseline case, there are no E-5s in year 4, fewer in year 5 than in 
Panel B, and there continue to be some E-5s as late as year 14. 
Personnel managers would cause this shift by slowing promotions to 
E-5 and all higher grades. 

Strength Change Is Spread Across Grades 

Under this assumption, deleting a military requirement causes the 
aggregate inventory to decline by one, effected through an immedi- 
ate reduction of one accession and appropriate adjustments to 
future-year accession flows. However, because of the rigidity in 
grade-inventory distributions, the reduction would be spread across 
all military grades. The precise grade at which a single reduction 
would occur cannot be predicted; it would be determined by 
reapplying and rerounding various grade constraints, which are 
typically expressed as a proportion of total strength. If a large 
number of requirements are deleted, the distribution of strength 
reductions across grades will approximately equal the service's 
aggregate grade distribution. Accession, loss, and promotion flows 
would all be reduced proportionally. 

As in the preceding case, this perspective on civilianization would 
lead to a one-time savings equal to the cost of one accession and to 
long-term changes in cost reflecting lower annual accessions and 
changes in retirement patterns. This alternative is depicted in Panel 
D of Figure A.l. 

LONG-TERM AND TRANSITIONAL COST IMPACTS 

As discussed earlier in this appendix, a change in requirements is ex- 
pected to have an immediate effect on accession and promotion 
flows, followed by a long-term adjustment of flows. Our methods for 
allocating indirect turnover-related costs reflect these long-term ad- 
justments. They do not capture short-term, transitional effects. 
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As an example, reducing military aggregate strength by one individ- 
ual would be expected to result (all things being equal) in an imme- 
diate reduction of one accession in the same time period and other 
accession reductions in some subsequent time periods. Subsequent 
reductions would echo the initial reduction at expected intervals 
equal to expected workyears per accession. However, the expected- 
workyears-per-accession parameter merely indicates the central 
tendency of a probability distribution: Actual workyears served by 
random accessions range from near zero to over 30 years. When 
strength reductions occur, these varying periods of service cause the 
irregularly periodic echoes to diminish over time, and (all things be- 
ing equal) annual turnover approaches a new steady-state level. If 
individual behavior is held constant, the new steady state has the 
same turnover rate that prevailed prior to the strength reduction. 

In allocating flow-related costs savings to an active workyear reduc- 
tion, we calculate a cost element that reflects the long-term, steady- 
state reduction in flows. This understates the initial-period budget 
savings associated with a strength reduction and overstates the sav- 
ings in some near-term subsequent periods. However, it represents 
the best long-run estimate of annual savings. 



Appendix B 

INTERSERVICE DATA DISPLAYS AND 
PERCENTILE DISTRIBUTIONS 

In Chapter Three, we present cost data in terms of DoD averages by 
grade. Here, we present additional data displays by the individual 
services by grade, both civil service and military. In addition, we pre- 
sent the percentile distributions from an analysis conducted in 
Chapter Four. 

CIVIL SERVICE INTERSERVICE DATA DISPLAYS 

Here, we present civil service interservice data displays for salaried 
workers (Senior Executive Service [SES] and General Schedule [GS]) 
and then for Federal Wage System (FWS) workers (Wage Supervisor 
[WS], Wage Leader [WL], and Wage Grade [WG]). In particular, 
Tables B.1-B.12 present base pay, numbers of personnel, and 
marginal costs for SES/GS and for WS, WL, and WG employees. 
Marginal costs for a CSRS employee and a FERS employee are 
presented, in addition to the average figures. 

73 
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Table B.l 

FY96 Base Pay ($) of Full-Time Salaried Workers 

Civil Service 
Grade Army Navy Air Force Marines Total DoD 

SES 108,315 108,459 106,503 105,855 107,840 
GS-15 85,417 86,147 84,416 85,512 85,144 
GS-14 71,948 72,234 71,139 71,516 71,435 
GS-13 59,534 59,819 59,004 58,737 59,327 
GS-12 50,003 50,516 49,447 49,218 49,896 
GS-11 41,257 41,700 40,644 40,819 41,205 
GS-10 39,097 38,660 37,716 39,121 38,566 
GS-9 33,943 34,380 33,778 33,830 33,943 
GS-8 31,421 31,462 31,133 31,548 31,396 
GS-7 28,239 28,368 27,841 27,995 28,155 
GS-6 25,767 25,676 25,480 25,747 25,636 
GS-5 23,054 23,172 23,025 22,824 23,066 
GS-4 20,562 20,715 20,545 20,506 20,614 
GS-3 18,648 18,064 17,931 17,646 18,275 
GS-2 15,935 15,779 15,166 15,071 15,663 
GS-1 12,493 12,707 12,503 12,453 12,575 

SOURCE: Calculations based on Defense Manpower Data Center (DMDC) Civilian 
Personnel Data Files—Department of Defense inventory file. 
NOTE: Includes a 5.56-percent adjustment for locality pay. 

Table B.2 

Number of FY96 DoD Non-Wage Rate Salaried Civil Service Personnel, 
by Grade and Service 

Civil Service 
Grade Army Navy Air Force Marines Total DoD 

SES 257 309 153 10 1,259 
GS-15 2,791 2,709 1,298 78 9,262 
GS-14 7,017 5,552 3,403 182 19,889 
GS-13 18,052 14,658 10,925 552 52,138 
GS-12 30,983 33,511 20,419 1,116 103,799 
GS-11 25,551 20,568 17,210 1,367 80,781 
GS-10 1,996 1,474 1,092 107 4,974 
GS-9 18,351 11,493 14,974 1,249 52,665 
GS-8 3,370 1,945 1,664 165 8,890 
GS-7 17,159 10,795 10,700 1,102 47,878 
GS-6 12,654 9,082 7,952 897 38,431 
GS-5 21,594 13,018 12,795 1,499 58,525 
GS-4 12,072 6,414 5,326 653 28,842 
GS-3 1,879 1,228 1,239 203 6,225 
GS-2 172 181 287 20 776 
GS-1 31 35 152 3 254 

SOURCE: Calculations from DMDC Civilian Personnel Data Files—Department 
of Defense inventory file. Numbers reflect full-time, active-strength ac- 
countable personnel working in the United States in FY1996. 
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Table B.3a 

FY96 Average Marginal Costs ($) to Government of DoD Salaried 
Civil Service Manpower 

Civil Service 
Grade Army Navy Air Force Marines Total DoD 

SES 149,150 153,578 147,613 149,891 149,951 
GS-15 117,620 12J.-,985 117,000 121,085 118,393 
GS-14 99,072 102,284 98,599 101,267 99,331 
GS-13 81,979 84,703 81,780 83,171 82,495 
GS-12 68,855 71,531 68,534 69,693 69,381 
GS-11 56,811 59,047 56,332 57,799 57,296 
GS-10 53,837 54,742 52,274 55,396 53,627 
GS-9 46,739 48,682 46,816 47,903 47,197 
GS-8 43,266 44,550 43,151 44,673 43,657 
GS-7 38,885 40,169 38,588 39,641 39,149 
GS-6 35,482 36,357 35,315 36,458 35,647 
GS-5 31,746 32,812 31,913 32,319 32,073 
GS-4 28,313 29,332 28,475 29,037 28,664 
GS-3 25,678 25,578 24,853 24,986 25,411 
GS-2 21,943 22,343 21,020 21,341 21,780 
GS-1 17,203 17,993 17,329 17,633 17,486 

Table B.3b 

FY96 Average Marginal Costs ($) to DoD of Salaried Civil Service Manpower 
Covered Under the Civil Service Retirement System (CSRS) 

Civil Service 
Grade Army Navy Air Force Marines Total DoD 

SES 127,639 132,011 126,502 128,907 128,631 
GS-15 101,228 105,412 100,829 104,654 102,130 
GS-14 85,693 88,825 85,397 87,969 86,122 
GS-13 71,374 74,023 71,291 72,733 71,983 
GS-12 60,382 62,932 60,183 61,385 60,971 
GS-11 50,293 52,421 49,950 51,371 50,822 
GS-10 47,802 48,797 46,546 49,347 47,741 
GS-9 41,857 43,695 41,969 43,039 42,342 
GS-8 38,948 40,216 38,895 40,319 39,369 
GS-7 35,278 36,527 35,068 36,082 35,583 
GS-6 32,428 33,318 32,324 33,403 32,642 
GS-5 29,298 30,333 29,471 29,918 29,641 
GS-4 26,423 27,403 26,587 27,155 26,779 
GS-3 24,216 24,243 23,549 23,744 24,047 
GS-2 21,087 21,519 20,335 20,675 20,997 
GS-1 17,117 17,857 17,240 17,553 17,391 
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Table B.3c 

FY96 Average Marginal Costs ($) to DoD of Salaried Civil Service Manpower 
Covered Under the Federal Employees Retirement System (FERS) 

Civil Service 
Grade Army Navy Air Force Marines Total DoD 
SES 140,409 144,792 139,131 141,485 141,364 
GS-15 112,212 116,452 111,734 115,645 113,092 
GS-14 95,626 98,780 95,267 97,868 96,015 
GS-13 80,121 82,811 79,960 81,362 80,700 
GS-12 67,727 70,353 67,447 68,615 68,301 
GS-11 56,353 58,546 55,919 57,366 56,874 
GS-10 53,544 54,475 52,085 55,093 53,405 
GS-9 46,841 48,744 46,929 48,007 47,326 
GS-8 43,562 44,836 43,467 44,952 43,979 
GS-7 39,425 40,692 39,156 40,193 39,717 
GS-6 36,210 37,087 36,064 37,183 36,405 
GS-5 32,682 33,734 32,850 33,268 33,027 
GS-4 29,441 30,443 29,602 30,164 29,804 
GS-3 26,952 26,893 26,180 26,333 26,728 
GS-2 23,424 23,834 22,560 22,885 23,294 
GS-1 18,948 19,720 19,073 19,379 19,235 

Table B.4 

FY96 Base Pay ($) of Full-Time Wage Supervisor Workers 

Civil Service 
Grade Army Navy Air Force Marines Total DoD 
WS-18 62,865 67,469 62,090 — 63,536 
WS-17 61,626 63,780 60,943 63,570 61,761 
WS-16 57,176 61,401 57,463 60,189 58,605 
WS-15 49,829 56,381 54,314 55,311 54,174 
WS-14 49,797 55,128 48,945 55,937 50,758 
WS-13 49,455 52,254 50,563 50,544 50,767 
WS-12 47,151 48,311 47,054 46,761 47,275 
WS-11 46,003 47,145 46,016 48,105 46,340 
WS-10 44,705 46,532 44,413 46,138 45,236 
WS-9 42,464 45,178 43,639 45,229 43,317 
WS-8 40,299 42,709 41,739 41,823 41,392 
WS-7 39,223 41,149 41,099 40,623 40,378 
WS-6 38,164 39,629 39,254 40,307 38,614 
WS-5 36,808 37,927 37,211 38,542 37,158 
WS-4 34,317 36,219 35,472 35,815 35,403 
WS-3 33,835 34,058 35,136 30,721 34,476 
WS-2 30,351 30,967 27,050 32,323 29,811 
WS-1 28,068 31,380 29,919 33,601 29,853 

SOURCE: Calculations based on DMDC Civilian Personnel Data Files—Department 
of Defense inventory file. 
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Table B.5 

Number of FY96 DoD Wage Supervisor Civil Service Personnel, 
by Grade and Service 

Civil Service 
Grade Army Navy Air Force Marines Total DoD 

WS-18 5 6 14 0 25 
WS-17 18 16 40 1 76 
WS-16 34 53 87 1 177 
WS-15 108 192 132 15 454 
WS-14 111 218 504 12 852 
WS-13 74 91 196 7 374 
WS-12 130 94 440 10 690 
WS-11 581 441 626 37 1,744 
WS-10 953 1,700 2,167 138 5,052 
WS-9 1,076 225 1,422 56 2,845 
WS-8 285 138 337 55 895 
WS-7 151 106 242 15 693 
WS-6 204 98 236 9 849 
WS-5 204 73 94 21 622 
WS-4 103 30 67 11 287 
WS-3 35 11 33 1 115 
WS-2 29 23 34 4 106 
WS-1 21 14 19 1 58 

SOURCE: Calculations from DMDC Civilian Personnel Data Files—Department of 
Defense inventory file. Numbers reflect full-time, active-strength accountable 
personnel working in the United States in FY1996. 
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Table B.6a 

FY96 Average Marginal Costs ($) to Government of DoD Wage 
Supervisor Manpower 

Civil Service 
Grade Army Navy Air Force Marines Total DoD 
WS-18 86,565 95,536 86,057 — 88,347 
WS-17 84,859 90,312 84,467 90,015 85,879 
WS-16 78,731 86,944 79,644 85,228 81,490 
WS-15 68,615 79,835 75,279 78,320 75,329 
WS-14 68,570 78,061 67,838 79,207 70,592 
WS-13 68,100 73,992 70,080 71,570 70,579 
WS-12 64,927 68,408 65,217 66,214 65,736 
WS-11 63,346 66,757 63,778 68,117 64,436 
WS-10 61,559 65,889 61,556 65,331 62,901 
WS-9 58,473 63,972 60,484 64,044 60,232 
WS-8 55,492 60,476 57,850 59,221 57,556 
WS-7 54,010 58,267 56,963 57,522 56,145 
WS-6 52,552 56,115 54,406 57,075 53,693 
WS-5 50,685 53,705 51,574 54,575 51,668 
WS-4 47,255 51,286 49,164 50,714 49,229 
WS-3 46,591 48,226 48,698 43,501 47,940 
WS-2 41,793 43,849 37,491 45,769 41,453 
WS-1 38,650 44,434 41,468 47,579 41,511 

Table B.6b 

FY96 Average Marginal Costs ($) to DoD of Wage Supervisor 
Manpower Covered Under CSRS 

Civil Service 
Grade Army Navy Air Force Marines Total DoD 
WS-18 75,234 83,177 74,899 — 76,898 
WS-17 73,805 78,777 73,565 78,527 74,825 
WS-16 68,671 75,940 69,519 74,494 71,140 
WS-15 60,195 69,953 65,858 68,676 65,966 
WS-14 60,158 68,458 59,615 69,423 61,977 
WS-13 59,763 65,030 61,497 62,991 61,988 
WS-12 57,105 60,328 57,417 58,479 57,910 
WS-11 55,781 58,937 56,210 60,082 56,818 
WS-10 54,283 58,206 54,346 57,736 55,529 
WS-9 51,698 56,591 53,446 56,652 53,288 
WS-8 49,200 53,646 51,237 52,589 51,041 
WS-7 47,959 51,785 50,493 51,158 49,856 
WS-6 46,737 49,973 48,348 50,781 47,797 
WS-5 45,172 47,943 45,972 48,676 46,096 
WS-4 42,299 45,905 43,950 45,424 44,048 
WS-3 41,742 43,328 43,560 39,348 42,965 
WS-2 37,723 39,641 34,158 41,259 37,518 
WS-1 35,089 40,134 37,494 42,783 37,567 
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Table B.6c 

FY96 Average Marginal Costs ($) to DoD of Wage Supervisor Manpower 
Covered Under FERS 

Civil Service 
Grade Army Navy Air Force Marines Total DoD 
WS-18 84,459 92,761 84,021 — 86,175 
WS-17 82,859 88,074 82,519 87,807 83,899 
WS-16 77,071 84,961 77,961 83,337 79,750 
WS-15 67,515 78,236 73,837 76,802 73,925 
WS-14 67,473 76,557 66,805 77,641 69,433 
WS-13 67,028 72,707 68,924 70,416 69,446 
WS-12 64,031 67,424 64,329 65,348 64,855 
WS-11 62,538 65,862 62,969 67,148 63,625 
WS-10 60,850 65,041 60,870 64,513 62,174 
WS-9 57,935 63,227 59,856 63,295 59,651 
WS-8 55,119 59,919 57,368 58,732 57,121 
WS-7 53,719 57,829 56,529 57,125 55,786 
WS-6 52,342 55,793 54,113 56,701 53,468 
WS-5 50,578 53,513 51,437 54,337 51,553 
WS-4 47,338 51,225 49,160 50,683 49,247 
WS-3 46,711 48,330 48,720 43,859 48,028 
WS-2 42,180 44,188 38,129 46,005 41,895 
WS-1 39,210 44,742 41,887 39,361 41,950 

Table B.7 

FY96 Base Pay ($) of Full-Time Wage Leader Workers 

Civil Service 
Grade Army Navy Air Force Marines Total DoD 
WL-15 — 46,566 — — 46,566 
WL-14 50,457 46,422 48,418 — 47,010 
WL-13 43,080 45,660 46,331 — 44,660 
WL-12 39,750 42,040 41,150 44,036 40,679 
WL-11 39,145 40,943 41,956 43,605 40,433 
WL-10 38,444 39,896 37,646 39,540 38,851 
WL-9 36,361 38,657 36,513 36,997 36,884 
WL-8 35,117 36,526 36,329 35,297 35,639 
WL-7 32,102 33,746 32,639 34,128 32,984 
WL-6 31,730 32,463 31,493 32,453 31,967 
WL-5 29,558 31,754 29,561 29,722 30,561 
WL-4 26,309 27,361 27,089 25,900 27,663 
WL-3 24,989 27,786 23,646 26,254 25,320 
WL-2 23,590 23,469 21,632 23,437 23,366 
WL-1 21,997 19,583 — — 20,187 

SOURCE: Calculations based on DMDC Civilian Personnel Data Files—Department 
of Defense inventory file. 
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Table B.8 

FY96 DoD Wage Leader Civil Service Personnel, by Grade and Service 

Civil Service 
Grade Army Navy Air Force Marines Total DoD 

WL-15 0 4 0 0 4 
WL-14 3 20 1 0 24 
WL-13 23 33 2 0 58 
WL-12 72 28 52 3 159 
WL-11 247 236 115 11 640 
WL-10 790 1,131 771 111 2,864 
WL-9 385 177 274 30 881 
WL-8 299 115 93 19 542 
WL-7 133 84 55 8 470 
WL-6 169 93 28 20 443 
WL-5 137 62 30 12 613 
WL-4 23 12 3 2 139 
WL-3 32 8 3 1 46 
WL-2 37 43 4 4 103 
WL-1 1 3 0 0 4 

SOURCE: Calculations from DMDC Civilian Personnel Data Files—Department of 
Defense inventory file. Numbers reflect full-time, active-strength accountable 
personnel working in the United States in FY1996. 

Table B.9a 

FY96 Average Marginal Costs ($) to Government of DoD 
Wage Leader Manpower 

Civil Service 
Grade Army Navy Air Force Marines Total DoD 

WL-15 — 65,937 — — 64,750 
WL-14 69,479 65,734 67,107 — 65,367 
WL-13 59,321 64,655 64,215 — 62,100 
WL-12 54,736 59,529 57,034 62,355 56,564 
WL-11 53,903 57,975 58,151 61,745 56,222 
WL-10 52,937 56,493 52,177 55,989 54,022 
WL-9 50,069 54,738 50,607 52,388 51,287 
WL-8 48,356 51,721 50,352 49,981 49,556 
WL-7 44,204 47,784 45,238 48,325 45,865 
WL-6 43,692 45,968 43,649 45,953 44,450 
WL-5 40,701 44,964 40,972 42,086 42,495 
WL-4 36,227 38,743 37,545 36,674 38,465 
WL-3 34,410 39,345 32,773 37,176 35,207 
WL-2 32,483 33,232 29,982 33,187 32,490 
WL-1 30,290 27,730 — — 28,069 
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Table B.9b 

FY96 Average Marginal Costs ($) to DoD of Wage Leader Manpower 
Covered Under CSRS 

Civil Service 
Grade Army Navy Air Force Marines Total DoD 
WL-15 — 58,246 — — 57,082 
WL-14 60,919 58,075 59,003 — 57,600 
WL-13 52,408 57,166 56,576 — 54,857 
WL-12 48,567 52,848 50,552 55,229 50,208 
WL-11 47,869 51,540 51,489 54,715 49,921 
WL-10 47,060 50,291 46,478 49,866 48,073 
WL-9 44,657 48,813 45,161 46,833 45,776 
WL-8 43,221 46,272 44,947 44,806 44,323 
WL-7 39,743 42,956 40,656 43,411 41,223 
WL-6 39,314 41,426 39,324 41,414 40,035 
WL-5 36,808 40,580 37,078 38,156 38,393 
WL-4 33,060 35,340 34,203 33,598 35,009 
WL-3 31,537 35,847 30,200 34,020 32,273 
WL-2 29,923 30,698 27,859 30,660 29,991 
WL-1 28,085 26,064 — — 26,279 

Table B.9c 

FY96 Average Marginal Costs ($) to DoD of Wage Leader Manpower 
Covered Under FERS 

Civil Service 
Grade Army Navy Air Force Marines Total DoD 
WL-15 — 65,086 — — 63,922 
WL-14 68,331 64,894 66,115 — 64,505 
WL-13 58,736 63,873 63,382 — 61,417 
WL-12 54,405 59,023 56,596 61,697 56,183 
WL-11 53,618 57,553 57,652 61,120 55,859 
WL-10 52,706 56,151 52,007 55,674 53,779 
WL-9 49,997 54,491 50,523 52,267 51,193 
WL-8 48,379 51,636 50,282 49,989 49,557 
WL-7 44,457 47,912 45,449 48,423 46,066 
WL-6 43,973 46,193 43,948 46,179 44,729 
WL-5 41,148 45,243 41,418 42,521 42,880 
WL-4 36,922 39,358 38,180 37,400 39,070 
WL-3 35,205 39,927 33,671 37,874 35,990 
WL-2 33,386 34,143 31,033 34,101 33,421 
WL-1 31,313 28,937 — — 29,241 
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Table B.10 

FY96 Base Pay ($) of Full-Time Wage Grade Workers 

Civil Service 
Grade Army Navy Air Force Marines Total DoD 

WG-15 44,168 40,796 37,754 — 41,016 

WG-14 40,978 42,415 41,903 — 42,043 

WG-13 38,563 41,627 38,378 40,338 39,598 

WG-12 36,718 39,344 37,583 38,539 37,645 

WG-11 36,161 37,883 35,626 37,513 36,422 

WG-10 34,415 36,170 34,452 35,599 35,054 

WG-9 32,830 34,335 32,409 34,160 33,092 

WG-8 30,636 32,820 30,956 32,064 31,407 

WG-7 29,747 30,767 29,484 30,467 30,037 

WG-6 28,139 29,309 28,915 29,514 28,707 

WG-5 26,602 28,803 26,202 27,640 27,202 

WG-4 24,822 25,424 25,149 26,423 25,248 

WG-3 22,927 24,787 21,249 22,309 22,847 

WG-2 20,644 21,608 20,496 21,046 21,094 

WG-1 18,010 20,700 17,651 19,529 19,114 

SOURCE: Calculations based on DMDC Civilian Personnel Data Files—Department 
of Defense inventory file. 

Table B. 11 

Number of FY96 DoD Wage Grade Civil Service Personnel, 
by Grade and Service 

Civil Service 
Grade Army Navy Air Force Marines        Total DoD 
WG-15 6 71 1 
WG-14 74 257 120 
WG-13 273 416 457 
WG-12 1,029 731 4,346 
WG-11 5,070 3,491 5,140 
WG-10 10,694 17,197 21,878 
WG-9 7,254 3,384 4,468 
WG-8 6,648 4,579 4,572 
WG-7 2,898 1,834 2,257 
WG-6 3,509 1,726 2,120 
WG-5 4,428 2,458 1,746 
WG-4 850 201 219 
WG-3 621 340 466 
WG-2 708 688 592 
WG-1     70 86 89  

SOURCE: Calculations from DMDC Civilian Personnel Data Files—Department of 
Defense inventory file. Numbers reflect full-time, active-strength accountable 
personnel working in the United States in FY1996. 

0 78 
0 451 

18 1,170 
46 6,211 

341 14,361 
1,617 52,137 

625 16,055 
950 17,416 
525 9,725 
302 10,443 
460 14,895 

33 2,692 
132 1,633 
102 2,547 

4 271 
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Table B.12a 

FY96 Average Marginal Costs ($) to Government of DoD Wage 
Grade Manpower 

CM Service 
Grade Army Navy Air Force Marines Total DoD 

WG-15 60,819 57,767 52,327 — 57,033 
WG-14 56,427 60,060 58,078 — 58,461 

WG-13 53,101 58,944 53,192 57,119 55,061 
WG-12 50,561 55,711 52,090 54,571 52,345 

WG-11 49,794 53,642 49,378 53,118 50,645 
WG-10 47,389 51,217 47,750 50,408 48,743 

WG-9 45,207 48,618 44,919 48,371 46,014 

WG-8 42,186 46,473 42,905 45,403 43,672 

WG-7 40,962 43,566 40,865 43,141 41,767 
WG-6 38,747 41,502 40,076 41,792 39,916 

WG-5 36,631 40,785 36,316 39,138 37,825 
WG-4 34,180 36,000 34,857 37,415 35,107 

WG-3 31,570 35,098 29,451 31,590 31,768 
WG-2 28,427 30,597 28,407 29,801 29,331 

WG-1 24,800 29,311 24,464 27,653 26,577 

Table B. 12b 

FY96 Average Marginal Costs ($) to DoD of Wage Grade Manpower 
Covered Under CSRS 

Civil Service 
Grade Army Navy Air Force Marines Total DoD 

WG-15 53,664 51,364 46,604 — 50,602 
WG-14 49,983 53,295 51,428 — 51,801 
WG-13 47,197 52,356 47,329 50,818 48,945 
WG-12 45,069 49,633 46,405 48,672 46,665 
WG-11 44,426 47,890 44,129 47,449 45,237 
WG-10 42,412 45,847 42,764 45,166 43,640 
WG-9 40,583 43,658 40,389 43,450 41,348 
WG-8 38,052 41,851 38,700 40,950 39,381 
WG-7 37,026 39,403 36,988 39,045 37,781 
WG-6 35,171 37,664 36,326 37,908 36,228 
WG-5 33,398 37,060 33,172 35,673 34,471 
WG-4 31,344 33,030 31,948 34,222 32,189 
WG-3 29,158 32,270 27,413 29,315 29,385 
WG-2 26,524 28,479 26,538 27,809 27,338 
WG-1 23,485 27,396 23,230 25,999 25,026 
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Table B.12c 

FY96 Average Marginal Costs ($) to DoD of Wage Grade Manpower 
Covered Under FERS 

Civil Service 
Grade Army Navy Air Force Marines Total DoD 
WG-15 60,151 57,356 52,148 49,669 56,626 
WG-14 56,002 59,525 57,582 47,181 57,976 
WG-13 52,861 58,470 52,966 56,743 54,761 
WG-12 50,461 55,411 51,924 54,333 52,194 
WG-11 49,737 53,454 49,361 52,958 50,587 
WG-10 47,466 51,159 47,824 50,394 48,788 
WG-9 45,404 48,701 45,148 48,466 46,208 
WG-8 42,550 46,671 43,245 45,658 43,993 
WG-7 41,394 43,921 41,317 43,519 42,192 
WG-6 39,302 41,967 40,572 42,242 40,442 
WG-5 37,303 41,289 37,019 39,731 38,465 
WG-4 34,988 36,763 35,640 38,101 35,896 
WG-3 32,523 35,909 30,532 32,589 32,739 
WG-2 29,554 31,650 29,546 30,897 30,434 
WG-1 26,128 30,434 25,820 28,865 27,831 
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MILITARY INTERSERVICE DATA DISPLAYS 

Here, we show a series of military data displays by service. In some 
cases, the displays are by grade; in other cases, the displays are by 
category of grade (e.g., enlisted). 

Table B.13 

FY96 Average Basic Pay ($) of Military Manpower, by Grade and Service 

Grade Army Navy Air Force Marines DoD Average 

O-10 108,202 108,197 108,202 108,201 108,201 

0-9 103,627 103,611 103,613 103,625 103,618 

0-8 93,893 93,791 93,879 93,892 93,862 

0-7 82,862 82,829 82,821 82,861 82,840 

0-6 70,396 69,534 69,592 70,062 69,851 

0-5 56,489 55,285 56,283 58,131 56,206 

0-4 46,063 45,013 46,142 47,575 45,941 

0-3 37,945 37,390 37,822 38,188 37,774 

0-2 29,828 30,416 29,266 30,205 29,865 

0-1 22,102 22,935 21,653 22,181 22,189 

W-5 49,877 — — 48,695 49,722 

W-4 44,732 44,725 — 42,243 44,400 
W-3 35,248 36,802 — 35,279 35,556 

W-2 28,703 31,158 — 30,449 29,196 

W-l 24,822 25,603 — 26,708 25,046 

E-9 38,425 37,636 38,241 38,959 38,207 

E-8 30,971 30,629 31,491 31,230 31,020 

E-7 26,054 26,010 26,596 26,217 26,221 

E-6 21,830 22,108 22,746 22,157 22,163 

E-5 18,126 18,100 18,990 17,765 18,350 

E-4 14,884 14,880 15,279 14,516 14,950 

E-3 12,357 12,683 12,483 12,575 12,532 

E-2 11,795 11,715 11,698 11,698 11,733 
E-l 10,130 10,068 9,693 9,974 10,007 

SOURCE: Services' FY1998/99 Biennial Budget Estimates for military personnel (U.S. 
Department of the Air Force, 1997a; U.S. Department of the Army, 1997a; U.S. 
Department of the Navy, 1997a, b). 

Table B. 14 

Average Annual Basic Allowance ($) for Subsistence, by Service 

Grade 
Category Army Navy Air Force       Marines       DoD Average 
Enlisted 2,601 2,601 2,612 2,601 2,605 
Officer 1/785 1,785 1,796 1785 1,789 

SOURCE: U.S. Department of the Air Force, 1997a; U.S. Department of the Army, 
1997a; U.S. Department of the Navy, 1997a, b. 
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Table B.15 

FY96 Average Annual Basic Allowance for Quarters ($), by Service 

Grade Army Navy Air Force Marines DoD Average 

O-10 11,510 11,510 11,646 11,501 11,551 
0-9 11,456 11,510 11,646 11,501 11,536 
0-8 11,423 11,429 11,597 11,501 11,486 
0-7 11,419 11,415 11,583 11,501 11,478 
0-6 10,241 10,209 10,389 10,283 10,286 
0-5 9,813 9,778 9,941 9,892 9,857 
0-4 8,639 8,615 8,750 8,701 8,677 
0-3 7,035 7,021 7,117 7,094 7,067 
0-2 5,666 5,746 5,694 5,640 5,693 
0-1 4,736 4,905 4,842 4,655 4,802 
W-5 8,455 — — 8,427 8,451 
W-4 7,745 7,751 — 7,723 7,743 
W-3 7,045 7,069 — 7,061 7,052 
W-2 6,373 6,455 — 6,463 6,393 
W-l 5,434 5,508 — 5,570 5,450 
E-9 7,358 7,362 7,199 7,367 7,314 
E-8 6,768 6,771 6,571 6,784 6,726 
E-7 6,221 6,215 5,996 6,251 6,153 
E-6 5,703 5,656 5,461 5,723 5,633 
E-5 4,996 4,911 4,771 4,916 4,895 
E-4 4,024 3,921 3,888 3,857 3,947 
E-3 3,552 3,506 3,472 3,470 3,502 
E-2 2,921 2,834 2,857 2,768 2,852 
E-l 2,727 2,471 2,509 2,466 2,563 

SOURCE:  U.S. Department of the Air Force, 1997a; U.S. Department of the Army, 
1997a; U.S. Department of the Navy, 1997a, b. 
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Table B. 16 

FY96 Average Variable Housing Allowance ($) 

Grade Army Navy Air Force Marines DoD Average 
O-10 3,536 4,107 3,408 4,661 3,734 
0-9 3,536 4,107 3,408 4,661 3,737 
0-8 3,536 4,107 3,408 4,661 3,731 
0-7 3,536 4,107 3,408 4,661 3,725 
0-6 3,126 4,067 2,578 4,110 3,252 
0-5 2,811 3,727 2,392 3,579 2,926 
0-4 2,177 3,384 2,188 3,205 2,548 
0-3 1,535 2,809 1,698 2,469 1,981 
0-2 1,168 2,292 1,210 1,463 1,513 
0-1 1,182 1,856 1,111 1,924 1,398 
W-5 2,071 — — 3,630 2,276 
W-4 1,882 3,893 — 2,783 2,412 
W-3 1,497 3,354 — 1,675 1,882 
W-2 1,401 3,645 — 2,668 1,816 
W-l 1,470 5,000 — 2,933 1,645 
E-9 1,534 2,924 1,972 2,619 2,207 
E-8 1,481 2,724 1,803 2,281 1,994 
E-7 1,368 2,581 1,627 1,562 1,762 
E-6 1,118 2,228 1,283 1,785 1,607 
E-5 945 1,874 1,051 1,550 1,318 
E-4 747 1,577 842 1,634 1,060 
E-3 629 1,363 629 1,139 965 
E-2 567 1,263 583 666 792 
E-l 546 1,176 226 309 652 

SOURCE:  U.S. Department of the Air Force, 1997a; U.S. Department of the Army, 
1997a; U.S. Department of the Navy, 1997a, b. 



88    Comparing the Costs of DoD Military and Civil Service Personnel 

Table B.17 

FY96 Annual Government Cost ($) of Family Health Benefits for 
Active-Duty Military Personnel 

DoD 

Grade Army Navy Air Force Marines Average 

O-10 5,406 5,625 5,467 5,660 5,501 

0-9 5,520 5,826 5,730 5,266 5,648 

0-8 5,494 5,546 5,721 5,791 5,603 

0-7 6,035 5,887 6,210 6,123 6,062 

0-6 6,245 6,271 6,315 6,289 6,280 
0-5 6,507 6,359 6,507 6,577 6,474 
0-4 6,315 6,201 6,376 6,507 6,323 
0-3 5,677 5,511 5,695 5,721 5,645 
0-2 4,995 5,057 4,960 4,908 4,992 

0-1 4,733 4,882 4,759 4,611 4,767 

W-5 5,931 — — 6,280 5,976 
W-4 6,341 6,298 — 6,490 6,352 

W-3 6,499 6,586 — 6,612 6,530 
W-2 6,210 6,665 — 6,560 6,304 
W-l 6,009 6,822 — 6,411 6,057 
E-9 6,245 6,394 6,132 6,350 6,269 
E-8 6,534 6,577 6,411 6,673 6,535 

E-7 6,499 6,499 6,437 6,612 6,489 
E-6 6,333 6,263 6,324 6,385 6,309 
E-5 5,913 5,730 5,974 5,660 5,853 
E-4 5,179 5,013 5,126 4,856 5,093 

E-3 4,707 4,602 4,620 4,550 4,620 
E-2 4,541 4,419 4,453 4,366 4,453 
E-l 4,576 4,322 4,375 4,322 4,417 

SOURCE: RAND calculations and DMDC Active Duty Family Database. 

Table B.18 

FY96 Average Annual Cost ($) for Reenlistment Bonuses 

Grade Army Navy Air Force Marines 
DoD 

Average 

Enlisted 91 388 83 91 176 

SOURCE: Calculations based on services' FY1998/99 Biennial Budget Estimates for 
military personnel (U.S. Department of the Air Force, 1997a; U.S. Department of the 
Army, 1997a; U.S. Department of the Navy, 1997a, b). 
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Table B.19 

FY96 Average Annual Other Military Personnel Costs ($) 

Grade Army Navy Air Force Marines 
DoD 

Average 
All 136 242 508 248 278 

SOURCE: Calculations based on services' FY1998/99 Biennial Budget Estimates 
for military personnel (U.S. Department of the Air Force, 1997a; U.S. Department 
of the Army, 1997a; U.S. Department of the Navy, 1997a, b). 

Table B.20 

FY96 Cost ($) of an Incremental Military Workyear 

Grade Army Navy Air Force Marines Total DoD 
O-10 178,807 181,546 179,624 180,940 179,919 
0-9 172,720 175,586 173,721 174,399 173,941 
0-8 159,583 162,032 160,586 161,847 160,710 
0-7 145,301 147,632 146,205 147,359 146,336 
0-6 127,174 128,908 126,512 128,561 127,507 
0-5 107,715 108,728 107,885 111,681 108,257 
0-4 91,212 92,777 92,253 95,363 92,256 
0-3 77,035 79,313 77,875 79,176 78,075 
0-2 63,327 67,366 63,328 64,799 64,569 
0-1 51,402 55,508 51,587 52,817 52,618 
W-5 94,223 — — 96,416 94,512 
W-4 86,578 89,471 — 86,099 87,105 
W-3 72,459 77,518 — 74,766 73,729 
W-2 62,299 69,422 — 68,390 63,841 
W-l 55,829 62,261 — 62,409 56,611 
E-9 76,464 77,140 75,905 81,581 77,142 
E-8 65,740 66,786 65,999 70,233 66,604 
E-7 58,207 59,583 58,464 61,946 58,921 
E-6 51,397 53,008 52,116 55,767 52,478 
E-5 44,945 45,801 45,621 47,890 45,667 
E-4 38,531 39,318 38,518 41,592 39,021 
E-3 33,955 35,222 33,493 37,703 35,101 
E-2 32,314 32,921 31,574 35,125 32,926 
E-l 29,818 30,083 28,002 32,024 29,956 
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Table B.21 

FY96 Composite Marginal Costs ($) of Military Manpower, 
by Manpower Type 

Grade Army Navy Air Force Marines Total DoD 

Flag Officer 154,724 157,351 155,695 157,107 155,919 
Other 

Commissioned 
Officer 81,571 84,510 83,719 81,398 83,063 

Warrant Officer 67,558 76,516 — 72,812 69,372 
Enlisted 43,065 43,961 43,606 43,197 43,479 

Table B.22 

Number of Military Personnel, by Grade and Service 

Grade Army Navy Air Force Marines DoD Total 

O-10 13 9 11 3 36 

0-9 36 29 36 9 110 

0-8 97 72 89 22 280 

0-7 152 109 142 34 437 
Total Flag Officer 298 219 278 68 863 

0-6 3,640 3,320 4,129 628 11,717 

0-5 9,225 7,155 10,745 1,641 28,766 
0-4 14,913 11,037 16,058 3,179 45,187 

0-3 24,451 20,850 32,019 5,458 82,778 
0-2 8,587 6,843 7,339 2,796 25,565 

0-1 9,392 6,423 7,365 2,280 25,460 
Total Officer (0-1 

through 0-6) 70,208 55,628 77,655 15,982 219,473 

W-5 390 59 449 

W-4 1,373 423 275 2,071 

W-3 3,007 861 537 4,405 

W-2 5,529 892 781 7,202 

W-l 1,890 1 254 2,145 

Total NCO 12,189 2,177 0 1,906 16,272 

E-9 31,22 3,189 3,191 1,368 10,870 

E-8 10,931 8,097 6,396 3,264 28,688 

E-7 40,082 26,789 32,995 8,595 108,461 

E-6 60,580 65,150 40,983 13,885 180,598 

E-5 77,448 80,315 78,369 21,921 258,053 

E-4 121,704 73,803 80,540 30,401 306,448 

E-3 49,570 58,515 43,123 45,732 196,940 

E-2 29,396 27,303 18,152 19,394 94,245 

E-l 21,883 20,968 11,459 10,988 65,298 
Total Enlisted 414,716 364,129 315,208 155,548 1,249,601 

Total 497,411 422,153 393,141 173,504 1,486,209 

SOURCE: Calculations based on services' FY1998/99 Biennial Budget Estimates for 
military personnel (U.S. Department of the Air Force, 1997a; U.S. Department of the 
Army, 1997a; U.S. Department of the Navy, 1997a, b). 
NOTE: NCO = noncommissioned officer. 
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Table B.23 

Average Number of Dependents, by Grade and Service 

Grade Army Navy Air Force Marines 
O-10 1.38 1.63 1.45 1.67 
0-9 1.51 1.86 1.75 1.22 
0-8 1.48 1.54 1.74 1.82 
0-7 2.10 1.93 2.30 2.20 
0-6 2.34 2.37 2.42 2.39 
0-5 2.64 2.47 2.64 2.72 
0-4 2.42 2.29 2.49 2.64 
0-3 1.69 1.50 1.71 1.74 
0-2 0.91 0.98 0.87 0.81 
0-1 0.61 0.78 0.64 0.47 
W-5 1.98 — — 2.38 
W-4 2.45 2.40 — 2.62 
W-3 2.63 2.73 — 2.76 
W-2 2.30 2.82 — 2.70 
W-l 2.07 3.00 — 2.53 
E-9 2.34 2.51 2.21 2.46 
E-8 2.67 2.72 2.53 2.83 
E-7 2.63 2.63 2.56 2.76 
E-6 2.44 2.36 2.43 2.50 
E-5 1.96 1.75 2.03 1.67 
E-4 1.12 0.93 1.06 0.75 
E-3 0.58 0.46 0.48 0.40 
E-2 0.39 0.25 0.29 0.19 
E-l 0.43 0.14 0.20 0.14 

SOURCE: DMDC Active Duty Family Database. 

In Chapter Four, we conducted an analysis to compare the cost of 
civil service and military personnel at similar positions in the cost 
distributions of their respective workforces. Figure 4.1 presented the 
distributions graphically. The specific distributions are listed in 
Tables B.24 and B.25. 
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Table B.24 

Percentile Distribution of Military Personnel, by Average 
Cost of Grade 

Total Average Percentile Percentile Percentile 
Grade Cost ($) Lower Bound Upper Bound Midpoint 

E-l 29,956 0.000 0.044 0.022 
E-2 32,926 0.044 0.107 0.076 
E-3 35,101 0.107 0.240 0.174 
E-4 39,021 0.240 0.446 0.343 
E-5 45,667 0.446 0.620 0.533 
E-6 52,478 0.620 0.741 0.680 
0-1 52,618 0.741 0.758 0.750 
W-l 56,611 0.758 0.760 0.759 
E-7 58,921 0.760 0.833 0.796 
W-2 63,841 0.833 0.838 0.835 
0-2 64,569 0.838 0.855 0.846 
E-8 66,604 0.855 0.874 0.864 
W-3 73,729 0.874 0.877 0.876 
E-9 77,142 0.877 0.884 0.881 
0-3 78,075 0.884 0.940 0.912 
W-4 87,105 0.940 0.941 0.941 
0-4 92,256 0.941 0.972 0.957 
W-5 94,512 0.972 0.972 0.972 
0-5 108,257 0.972 0.992 0.982 
0-6 127,507 0.992 0.999 0.995 
0-7 146,336 0.999 1.000 1.000 
0-8 160,710 1.000 1.000 1.000 
0-9 173,941 1.000 1.000 1.000 
O-10 179,919 1.000 1.000 1.000 
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Table B.25 

Percentile Distribution of DoD Civil Service Personnel, by Average 
Cost of Grade 

Average Total Percentile Percentile Percentile 
Grade Cost Lower Bound Upper Bound Midpoint 
GS-1 19,487 — 0.000 0.000 
GS-2 23,608 0.000 0.001 0.001 
GS-3 27,094 0.001 0.011 0.006 
WG-1 28,213 0.011 0.011 0.011 
WL-1 29,645 0.011 0.011 0.011 
GS-4 30,216 0.011 0.053 0.032 
WG-2 30,856 0.053 0.057 0.055 
WG-3 33,196 0.057 0.059 0.058 
GS-5 33,488 0.059 0.144 0.102 
WL-2 33,889 0.144 0.144 0.144 
WG-4 36,401 0.144 0.148 0.146 
WL-3 36,496 0.148 0.148 0.148 
GS-6 36,918 0.148 0.204 0.176 
WG-5 39,009 0.204 0.226 0.215 
WL-4 39,624 0.226 0.226 0.226 
GS-7 40,280 0.226 0.296 0.261 
WG-6 41,017 0.296 0.311 0.303 
WS-2 42,491 0.311 0.311 0.311 
WS-1 42,547 0.311 0.311 0.311 
WG-7 42,793 0.311 0.325 0.318 
WL-5 43,492 0.325 0.326 0.326 
GS-8 44,607 0.326 0.339 0.333 
WG-8 44,622 0.339 0.364 0.352 
WL-6 45,368 0.364 0.365 0.365 
WL-7 46,726 0.365 0.366 0.365 
WG-9 46,870 0.366 0.389 0.377 
GS-9 48,006 0.389 0.466 0.427 
WS-3 48,718 0.466 0.466 0.466 
WG-10 49,489 0.466 0.542 0.504 
WS-4 49,955 0.542 0.542 0.542 
WL-8 50,270 0.542 0.543 0.542 
WG-11 51,315 0.543 0.564 0.553 
WL-9 51,931 0.564 0.565 0.564 
WS-5 52,296 0.565 0.566 0.565 
WG-12 52,947 0.566 0.575 0.570 
GS-10 54,177 0.575 0.582 0.579 
WS-6 54,240 0.582 0.583 0.583 
WL-10 54,556 0.583 0.588 0.585 



94    Comparing the Costs of DoD Military and Civil Service Personnel 

Table B.25—continued 

Average Total Percentile Percentile Percentile 

Grade Cost Lower Bound Upper Bound Midpoint 

WG-13 55,553 0.588 0.589 0.588 

WS-7 56,594 0.589 0.590 0.590 

WL-11 56,668 0.590 0.591 0.591 

WL-12 56,997 0.591 0.591 0.591 

WG-15 57,447 0.591 0.592 0.592 

GS-11 57,699 0.592 0.709 0.650 

WS-8 57,949 0.709 0.710 0.710 

WG-14 58,817 0.710 0.711 0.711 

WS-9 60,518 0.711 0.715 0.713 

WL-13 62,310 0.715 0.715 0.715 

WS-10 63,079 0.715 0.723 0.719 

WS-11 64,552 0.723 0.725 0.724 

WL-15 64,854 0.725 0.725 0.725 

WL-14 65,446 0.725 0.725 0.725 

WS-12 65,800 0.725 0.726 0.726 

GS-12 69,299 0.726 0.877 0.802 

WS-14 70,449 0.877 0.878 0.878 

WS-13 70,461 0.878 0.879 0.879 

WS-15 75,008 0.879 0.880 0.879 

WS-16 80,922 0.880 0.880 0.880 

GS-13 81,886 0.880 0.956 0.918 

WS-17 85,135 0.956 0.956 0.956 

WS-18 87,504 0.956 0.956 0.956 

GS-14 98,047 0.956 0.985 0.970 

GS-15 116,344 0.985 0.998 0.991 

SES 146,636 0.998 1.000 0.999 
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